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1919 
September      24 

September  24-30 


September 
October 
October 
October 

29 

1 

16 

17 

Monday 
Wednesday 
Thursday 
Friday 

October 

31 

Friday 

November 

17 

Monday 

November 

27 

Thursday 

December 

1-6 

Week 

December 

8-13 

Week 

December 

18 

Thursday 

December 

19 

Friday- 

December 

23 

Tuesday 

December 
January 

2:i 

Week 

December 
January 

29\ 
3 

,  Week 

January 

2 

Friday 

January 

5 

Monday 

February 

February 
February 


12 
19 


1919-1920 

Wednesday      Registration  closes  except  for  new  stu- 
dents 
Week  Examinations  for  removal  of  winter  and 

spring  quarter  conditions  and  entrance 
examinations 

Registration  of  new  students.  Pay- 
ment of  fees 

School  of  Agriculture,  first  term  begins 

Fall   quarter  begins 

Senate  meeting,  4 :00  p.m. 

Half  holiday.  Annual  freshman-sopho- 
more contest 

Last  day  for  removal  of  spring  quarter 
incompletes 

Creamery  Butter  Makers'  Short  Course 
(ten-day  session)  and  Cheese  Makers' 
Short  Course  (four-weeks  session) 
begin 

Thanksgiving  Day;  a  holiday 

Ice-cream  Makers'   Short   Course 

Milk  Plant  Operators'  Short  Course 

Senate  meeting,  4:00  p.m. 

Last  day  for  winter  quarter  registration 
except   for  new  students 

School  of  Agriculture,  first  term  closes 

Fall  quarter  closes,  Christmas  vacation 
begins  9  :00  p.m. 

Registration  of  new  students.  Payment 
of  winter  quarter  fees 

Farmers'  and  Home  Makers'  Week 
Short  Course 

Winter  quarter  begins 

School  of  Agriculture,  second  term  be- 
gins 
Monday  Last    day   for   removal    of    fall    quarter 

incompletes 
Thursday         Lincoln's  Birthday;  a  holiday 
Thursday         Senate  meeting,  4:00  p.m. 
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March 

17 

Wednesday 

March 

24 

Wednesday 

March 

25-30 

Week 

March 

April 

March 

April 

April 

291 

31 

2 

30 

Week 

Wednesday 

Friday 

Friday 

May 

May 
June 


17 

20 
7 


June  13 

June  14-19 

June  14-19 


June  16 

June  17 

June  19 


June 
July 

September 


21 
19 


Monday 

Thursday 
Monday 

Sunday 

Week 

Week 


Wednesday 

Thursday 

Saturday 

Monday 
Monday 

Friday 


Last  day  for  spring  quarter  registration 
except  for  new  students 

Winter  quarter  closes.  School  of  Agri- 
culture, second  term  closes 

Registration  of  new  students.  Payment 
of  spring  quarter  fees.  Examinations 
for  removal  of  fall  quarter  conditions 

Boys'  and  Girls'  Week  Short  Course 

Spring  quarter  begins 

Good  Friday ;  a  holiday 

Last  day  for  removal  of  winter  quarter 
incompletes 

Traction  Engineering  Short  Course  be- 
gins 

Senate  meeting,  4:00  p.m. 

Last  day  for  summer  quarter  registra- 
tion except  for  new  students 

Baccalaureate  service 

Threshers'  Week  Short  Course 

Registration  of  new  students.  Payment 
of  fees 

Examinations  for  removal  of  winter 
quarter  conditions 

Spring  quarter  closes 

Forty-eighth   annual    commencement 

Traction  Engineering  Short  Course 
-  closes 

*Summer  quarter  begins 

Last  day  for  removal  of  spring  quarter 
incompletes 

Summer  quarter  closes 


*  Final    arrangements    for   the   summer   quarter   in    1919-20    have    not   been   made. 
See  later  announcements. 
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FACULTY 

Marion  LeRoy  Burton,  Ph.D.,  D.D.,  LL.D.,  President 

Cyrus  Northrop,  LL.D.,  President  Emeritus 

Roscoe  W.  Thatcher,  M.A.,  Dean  of  the  Department  of  Agriculture 

Edward  M.  Freeman,  Ph.D.,  Dean  of  the  College 

Edward  E.  Nicholson,  M.A.,  Dean  of  Student  Affairs 

,  Dean  of  Women 

Rodney  M.  West,  B.A.,  Secretary 

John  H.  Allison,  Ph.B.,  M.F.,  Professor  of  Forestry 

Frederick  J.  Alway,  Ph.D.,  Professor  of  Soil  Chemistry 

Philip  A.  Anderson,  B.S.,  Assistant  Professor  of  Animal  Husbandry 

Albert  C.  Arny,  B.S.,  in  Agr.,  Associate  Professor  of  Farm  Crops 

Clyde  H.  Bailey,  M.S.,  Associate  Professor  of  Agricultural  Biochemistry 

Louis  B.  Bassett,  Assistant  Professor  of  Farm  Management 

Jere  Baxter,  Major,  U.S.A.,  Assistant  Professor  of  Military  Science  and 

Tactics 
Henry  C.   Bertelsen,   First  Lieutenant,  U.S.A.,  Assistant   Professor  of 

Military  Science  and  Tactics 
Alice  Biester,  M.A.,  Assistant  Professor  of  Nutrition 
Alma  L.  Binzel,  B.S.,  Assistant  Professor  of  Child  Training 
Guy  R.  Bisby,  B.S.,  Assistant  Professor  of  Plant  Pathology 
John  D.  Black,  M.A.,  Assistant  Professor  of  Economics 
Andrew  Boss,  Professor  of  Agronomy  and  Farm  Management 
William  Boss,  Professor  of  Farm  Engineering 

Willard  L.  Boyd,  D.V.S.,  Professor  of  Veterinary  Medicine  and  Surgery 
Wilfrid  G.  Brierley,  M.S.,  Associate  Professor  of  Horticulture 
Clara  M.  Brown,  B.A.  in  Educ,  Assistant  Professor  of  Home  Economics 
Frank  H.  Burton,  Colonel,  U.S.A..   Professor  of  Military  Science  and 

Tactics 
LeRoy  Cady,  B.S.,  in  Agr.,  Associate   Professor  of  Horticulture 
Royal  N.  Chapman,.  M.A.,  Assistant  Professor  of  Animal  Biology 
Edward  G.  Cheyney,  B.A.,  Professor  of  Forestry 
Arthur    E.    Clark,    Captain.    U.S.A.,    Assistant    Professor    of    Military 

Science  and  Tactics 
Louis  J.  Cooke,  M.D.,  Director  of  Physical  Education  for  Men 
Joseph  C.  Cort,  M.S.,  Assistant  Professor  of  Dairy  Husbandry 
William  W.  Cumberland,  Ph.D.,  Associate  Professor  of  Economics 
Maxwell  J.  Dorsey,  Ph.D.,  Associate  Professor  of  Horticulture 
R.  Adams  Dutcher,  M.S.,  M.A.,  Assistant  Professor  of  Agricultural  Bio- 
chemistry 
William  P,  Dyer,  B.A„  Assistant  Professor  of  Agricultural  Education 
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Clarence  H.  Eckles,  M.S.,  D.Sc,  Professor  of  Dairy  Husbandry 
Albert  M.  Field,  M.S.,  Assistant  Professor  of  Agricultural  Education 
Clifford  P.  Fitch,  M.S.,  D.V.M.,   Professor  of  Animal  Pathology  and 

Bacteriology 
Edward  M.  Freeman,  Ph.D.,  Professor  of  Botany  and  Plant  Pathology 
Ralph  J.  Garber,  M.S.,  Assistant  Professor  of  Agronomy 
Carl  W.  Gay,  D.V.M.,  B.S.A.,  Professor  of  Animal  Husbandry 
Harriet  I.  Goldstein,  Assistant  Professor  of  Drawing  and  Design 
Ross  Aiken  Gortner,  Ph.D.,  Professor  of  Agricultural  Biochemistry 
Theophilus  L.  Haecker,  Professor  Emeritus  of  Dairy  Husbandry 
Edwin  0.  Hanson,  Assistant  Professor  of  Dairy  Husbandry 
Herbert  K.  Hayes,  M.S.,  Associate  Professor  of  Plant  Breeding 
Francis  Jager,  Professor  of  Bee  Culture 
William  H.  Kenety,  M.S.,  Assistant  Professor  of  Forestry 
Howard   C.   H.   Kernkamp,  D.V.M.,   Assistant   Professor   of  Veterinary 

Medicine 
William  P.  Kirkwood,  B.A.,  Professor  of  Journalism 
May  S.   Kissock,  B.A.,  Assistant   Professor  of   Physical  Education   for 

Women 
Robert  C.  Lansing,  M.A.,  Assistant  Professor  of  Rhetoric 
Dexter  D.  Mayne,  Professor  of  Agricultural  Pedagogics 
Maude  Miller,  B.S.,  Assistant  Professor  of  Home  Economics 
William    Moore,   B.A.,   Associate    Professor   of   Research   in    Economic 

Zoology 
Clarence  A.  Morrow,   Ph.D.,  Assistant   Professor  of   Agricultural  Bio- 
chemistry 
Amy  P.  Morse,  B.A.,  Assistant  Professor  of  Drawing  and  Design 
Allen  T.  Newman,  Captain,  U.S.A.,  Assistant  Professor  of  Military  Sci- 
ence and  Tactics 
J.  Anna  Norris,  M.D.,  Professor  of  Physical  Education  for  Women 
Ernest  O.  Nuoffer,  Second  Lieutenant,  U.S.A.,  Assistant  Professor  of 

Military  Science  and  Tactics 
Oscar  W.  Oestlund,  Ph.D.,  Assistant  Professor  of  Animal  Biology 
LeRoy  S.  Palmer,  Ph.D.,  Associate  Professor  of  Agricultural  Biochem- 
istry 
E.  Maude  Patchin,  B.S.,  Assistant  Professor  of  Textiles  and  Clothing 
Francis  W.  Peck,1  M.S.,  Associate  Professor  of  Farm  Management 
Walter  H.  Peters,  B.S.A.,  Professor  of  Animal  Husbandry 
Norman  J.  Radder,  B.A.,  Assistant  Professor  of  Journalism 
Myron   H.    Reynolds,   B.S.A.,    D.V.M.,    M.D.,    Professor   of   Veterinary 

Medicine  and  Surgery 
William  A.  Riley,  Ph.D..  Professor  of  Entomology 
Harry  B.  Roe,  B.S.  in  Eng.,  Assistant  Professor  of  Farm  Engineering 
Clayton  O.  Rost,  M.A.,  Assistant  Professor  of  Soils 
Arthur  G.  Ruggles,  M.A.,  Associate  Professor  of  Entomology 


On  leave  of  absence,  1919-20, 
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Arthur  C.  Smith,  B.S.,  Professor  of  Poultry  Husbandry 

Elvin  C.  Stakman,  Ph.D.,  Professor  of  Plant  Pathology 

Frederick  H.  Stein metz,  B.S.  in  Agr.,  Assistant  Professor  of  Agronomy 

John  T.  Stewart,  C.E.,  Professor  of  Agricultural  Engineering 

Ashley  V.  Storm,  M.A.,  Professor  of  Agricultural  Education 

Nola  Treat,  B.S.,  Assistant  Professor  of  Institutional  Management 

Arthur  G.  Tyler,  Assistant  Professor  of  Farm  Engineering 

Henry  W.  Vaughn,  M.S.  in  Agr.,  Professor  of  Animal  Husbandry 

Elizabeth  Vermilye,  B.A.,  Assistant  Professor  of  Foods  and  Cookery 

Frederic  L.  Washburn,  M.A.,  Professor  of  Entomology 

Robert  M.  Washburn,  M.S.A.,  Professor  of  Dairy  Husbandry 

Mildred  Weigley,  B.S.,  Professor  of  Home  Economics 

Marion  Weller,  B.A.,  Assistant  Professor  of  Textiles 

John  P.  Wentling,  M.A.,  Associate  Professor  of  Forestry 

Hall  B.  White,  B.S.  in  Agr.,  Assistant  Professor  of  Farm  Buildings 

John  J.  Willaman,  M.S.,  Assistant  Professor  of  Agricultural  Analysis 

Arthur  L.  Anderson,  B.S.,  Instructor  in  Animal  Husbandry 

John  V.  Ankeny,  B.S.,  Instructor  in  Agricultural  Education 

Gertrude  M.  Baker,  Instructor  in  Physical  Education  for  Women 

Helen  A.  Barr,  B.A.,  Instructor  in  Physical  Education  for  Women 

William  A.  Billings,  D.V.M.,  Instructor  in  Pathology 

John  J.  Bowens,   Sergeant,   U.S.A.,   Instructor   in   Military   Science   and 

Tactics 
Carlotta  Brown,  Instructor  in  Millinery 

Edwin  S.  Brown,  B.S.,  M.D.,  Instructor  in  Physical  Education  for  Men 
Norris  K.  Carnes,  B.S.,  Instructor  in  Animal  Husbandry 
Estelle  Cook,  Instructor  in  Rhetoric 

William  T.  Cox,  B.S.,  in  For.,  Special  Lecturer  in  Forestry 
Frank  Crain,  Sergeant,  U.S.A.,  Instructor  in  Military  Science  and  Tactics 
Robert  C  Dahlberg,  B.S.,  in  Agr.,  Instructor  in  Agricultural  Botany 
J.  Grant  Dent,  Instructor  in  Farm  Engineering 
Jean  Muir  Dorsey,  B.S.  in  H.E.,  Instructor  in  Foods  Management 
Hally  J.  Fisher,  R.N.,  Instructor  in  Home  Nursing 
Elden  R.  Fossey,  Sergeant,  U.S.A.,   Instructor   in  Military   Science  and 

Tactics 
William  K.  Foster,  LL.M.,  Assistant  Director  of  Gymnasium 
Lloyd  V.  France,  M.S.  in  Agr.,  Instructor  in  Bee  Culture 
George  G.  Glick,  B.A.,  Instructor  in  Rhetoric 
Percy  C.  Glidden,  Instructor  in  Physical  Education  for  Men 
Vetta  Goldstein,  Instructor  in  Textiles  and  Clothing 
Rasmus  M.  Hall,  Instructor  in  Agricultural  Physics 
Joseph   Havlicek,  Sergeant,  U.S.A.,   Instructor  in   Military   Science  and 

Tactics 
Maurice  G.  Jacobson,  Instructor  in  Farm  Engineering 
Allen  D.  Johnston,  Instructor  in  Blacksmithing 
Herbert   Kettle,    Sergeant,    U.S.A.,    Instructor   in    Military    Science   and 

Tactics 
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Valeria  G.  Ladd,  B.A.,  Instructor  in  Physical  Education  for  Women 

Alvin  H.  Larson,  B.S.  in  Agr.,  Instructor  in  Agricultural  Botany 

Ruth  M.  Lindquist,  B.S..  Instructor  in  Foods  Management 

Mabel  C.  McDowell,  B.S.,  Instructor  in  Foods  Management 

Paul  R.  McMiller,  M.S.,  Instructor  in  Soils 

Olive  B.  McComber,  Instructor  in  Textiles  and  Clothing 

D.  C.  Mitchell,  B.S.  in  C.E.,  Instructor  in  Physical  Education  for  Men 

Ruth  Mohl,  M.A.,  Instructor  in  Rhetoric 

Martha  B.  Moorhead,  M.D.,  Lecturer  in  Hygiene 

Margaret  K.  Mumford,  B.A.,  Instructor  in  Foods  and  Cookery 

Allen  G.  Newhall,  B.S.,  Instructor  in  Plant  Pathology 

William  G.  Palms,  Sergeant,  U.S.A.,  Instructor  in  Military  Science  and 

Tactics 
Abe  Pepinsky,  Instructor  in  Violin  and  Director  of  Orchestra 
Ethel  L.  Phelps,  B.S.,  Instructor  in  Textiles  and  Clothing 
Lenore  Richards,  B.A.,  Instructor  in  Institutional  Management 
Gertrude  B.  Schill,  B.A.,  Instructor  in  Physical  Education  for  Women 
Lavinia  Stinson,  B.A.,  Instructor  in  Foods  and  Cookery 
Dillon  P.  Tierney,  M.F.,  Special  Lecturer  in  Forestry 
Alice  H.  Tolg,  M.D.,  Instructor  in  Physical  Education  for  Women 
James  B.  Torrance,  Instructor  in  Farm  Engineering 
Leslie  V.  Wilson,  B.S.  in  D.H.,  Instructor  in  Dairy  Husbandry 
Karl-  P.  Buswell,  Assistant  in  Physical  Education  for  Men 
Harry  Goldie,  Assistant  in  Physical  Education  for  Men 
Samuel  A.  Graham,  B.S.  in  For.,  Assistant  in  Entomology  and  Economic 

Zoology 
Claude  D.  Grinnells,  D.V.M.,  Assistant  in  Veterinary  Medicine 
Anna  Wentz,  Assistant  in  Entomolgy  and  Economic  Zoology 

EXTENSION  STAFF 

Archie  D.  Wilson,  B.S.  in  Agr.,  Director 

Clarence  H.  Welch,  Secretary,  Agricultural  Extension  Division 
Margaret  B.  Baker,  Assistant  State  Leader,  Boys'  and  Girls'  Club  Work 
Frank  E.  Balmer,  B.S.  in  Agr.,  State  Leader  County  Agricultural  Agents 
Mary  L.  Bull,  Home  Economics  Specialist 
William  L.  Cavert,  M.S.,  Farm  Management  Specialist 
Norton  E.  Chapman,  M.A.,  Poultry  Husbandry  Specialist 
Spencer  B.  Cleland,  B.S.,  Assistant  State  Leader  County  Agents 
Lucy  Cordiner,  Home  Economics   Specialist 
Josephine  Creelman,  Home  Nursing  Specialist 
James  M.  Drew,  Assistant 

Theodore  A.  Erickson,  B.A.,  State  Leader  Boys'  and  Girls'  Club  Work 
Lewis  H.  Fudge,  Assistant  State  Leader  Boys'  and  Girls'  Club  Work 
Roy  H.  Giberson,  Assistant  State  Leader  Boys'  and  Girls'  Club  Work 
Albertha  Gustafson,  B.S.,  Assistant  State  Leader  Boys'  and  Girls'  Club 
Work 
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Edwin  Haslerud,  Assistant  in  charge  of  Cow  Testing  Associations 

George  F.  Howard,  Assistant  State  Leader  Boys'  and  Girls'  Club  Work 

J.  Seneca  Jones,  Assistant  State  Leader  County  Agents 

Kemper  A.  Kirkpatrick,  Assistant  .State  Leader  County  Agents 

Arthur  J.  Kittelson,  Assistant  State  Leader  Boys'  and  Girls'  Club 

Thomas  B.  McCullough,  Demonstration  Farm  Specialist 

Arthur  J.  McGuire,  B.Agr.,  Reclamation  and  Livestock  Specialist 

William  A.  McKerrow,  Livestock  Specialist 

Roger  S.  Mackintosh.  B.S.  in  Agr.,  Horticultural  Specialist 

William  E.  Morris,  Assistant  State  Leader  County  Agents 

George  H.  Nesom,  B.S.,  Soil  Specialist 

Julia  O.  Newton,  B.A.,  Assistant  State  Leader  in  Home  Economics 

Rett  E.  Olmstead,  Farmers'  Club  Specialist 

Allan  B.  Rayburn,  B.S.,  Dairy  Specialist 

May  Secrest,  State  Leader  in  Home  Economics 

Juniata  L.  Shepperd,  M.A.,  Home  Economics  Specialist 

Arne  G.  Tolaas,  M.S.,  Plant  Pathology  Specialist 

MEMBERS  OF  OTHER  FACULTIES  GIVING  INSTRUCTION  IN 

THE  COLLEGE  OF  AGRICULTURE,  FORESTRY,  AND 

HOME  ECONOMICS 

Cephas  D.  Allin,  M.A.,  LL.B.,  Professor  of  Political  Science 

Francis  B.  Barton,  Docteur  de  l'Universite  de  Paris,  Assistant  Professor 

of  Romance  Languages 
Luther  L.  Bernard,  Ph.D.,  Associate  Professor  of  Sociology 
Roy  G.  Blakey,  Ph.D.,  Associate  Professor  of  Economics 
Oscar  C.  Burkhard,  Ph.D.,  Assistant  Professor  of  German 
Frederic  K.  Butters,  Ph.D.,  Assistant  Professor  of  Botany 
Lotus  D.  Coffman,  Ph.D.,  Professor  of  Education 
William  S.  Cooper,  Ph.D.,  Assistant  Professor  of  Botany 
James  Davies,  Ph.D.,  Assistant  Professor  of  German 
Hermione   L.   Dealey,    Ph.D.,   Assistant   Professor   of   Educational    Psy- 
chology 
Z.  Clarke  Dickinson,  B.A.,  Assistant  Professor  of  Economics 
Hal  Downey,  Ph.D.,  Associate  Professor  of  Animal  Biology 
George  W.  Dowrie,  Ph.D.,  Professor  of  Economics 
Elias  J.  Durand,  B.S.C.,  Professor  of  Botany 
J.  Franklin  Ebersole,  Ph.B.,  Professorial  Lecturer  in  Economics 
Richard  M.  Elliott,  Ph.D.,  Associate  Professor  of  Psychology 
Manuel  C.  Elmer,  Ph.D.,  Associate  Professor  of  Sociology 
William  H.  Emmons,  Ph.D.,  Professor  of  Geology 
Henry  A.  Erickson,  Ph.D.,  Professor  of  Physics 
Donald  N.  Ferguson,  B.A.,  Assistant  Professor  of  Pianoforte 
Mabel  R.  Fernald,  Ph.D.,  Assistant  Professor  of  Psychology 
Ross  L.  Finney,  Ph.D.,  Assistant  Professor  of  Sociology 
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William  S.  Foster,  Ph.D.,  Associate  Professor  of  Psychology 
Jules  T.  Frelin,  B.A.,  Assistant  Professor  of  French 
Isaac  W.  Geiger,  Ph.D.,  Assistant  Professor  of  Chemistry 
N.  S.  Brien  Gras,  Ph.D.,  Professor  of  Economic  History 
Frank  F.  Grout,  M.S.,  Professor  of  Geology  and  Mineralogy 
Alvin  H.  Hansen,  B.A.,  Associate  Professor  of  Economics 
Pedro  Henriquez  Urena,  Bachiller  en  Ciencies  y  Letras,  Abogado,  Pro- 
fessorial Lecturer  in  Romance  Languages 
Clarence  L.  Holmes,  M.A.,  Assistant  Professor  of  Economics 
Willard  E.  Hotchkiss,  Ph.D.,  Professor  of  Economics 
Ralph  E.  House,  Ph.D.,  Associate  Professor  of  Romance  Languages 
Ned  L.  Huff,  M.A.,  Assistant  Professor  of  Botany 
William  H.  Hunter,  Ph.D.,  Associate  Professor  of  Chemistry 
Albert  E.  Jenks,  Ph.D.,  Professor  of  Anthropology 
A.  Walfred  Johnston,  M.A.,  Assistant  Professor  of  Geology 
Lauder  W.  Jones,  Ph.D.,  Professor  of  Chemistry 
Lee  I.  Knight,  Ph.D.,  Professor  of  Botany 

Alfred  E.  Koenig,  M.A.,  Dr.  Theol.,  Assistant  Professor  of  German 
Samuel  Kroesch,  Ph.D.,  Assistant  Professor  of  German 
Winford  P.  Larson,  M.D.,  Professor  of  Bacteriology 
Karl  S.  Lashley,  Ph.D.,  Assistant  Professor  of  Psychology 
Elmer  J.  Lund,  Ph.D.,  Assistant  Professor  of  Zoology 
Gustaf  A.  Lundquist,  M.A.,  Assistant  Professor  of  Sociology 
Frank  H.  MacDougall,  Ph.D.,  Associate  Professor  of  Chemistry 
Louallen  F.  Miller,  M.A.,  Professorial  Lecturer  in  Physics 
Raymond  Moley,  Ph.D.,  Associate  Professor  of  Political  Science 
John  J.  B.  Morgan,  Ph.D.,  Assistant  Professor  of  Psychology 
Bruce  D.  Mudgett,  B.A.,  Associate  Professor  of  Economics 
Walter  R.  Myers,  Ph.D.,  Assistant  Professor  of  German 
Henry  F.  Nachtrieb,  B.S.,  Professor  of  Animal  Biology 
Everett  Ward  Olmsted,  Ph.D.,  Professor  of  Romance  Languages 
Ruth  S.  Phelps,  M.A.,  Assistant  Professor  of  Romance  Languages 
Chessley  J.  Posey,  M.S.,  Assistant  Professor  of  Geography 
Terence  T.  Quirke,  Ph.D.,  Assistant  Professor  of  Geology 
Thomas  S.  Roberts,  M.D.,  Professor  of  Ornithology 
Carl  Otto  Rosendahl,  Ph.D.,  Professor  of  Botany 

Thomas  H.  Sanders,  M.  of  Commerce,  Assistant  Professor  of  Economics 
Carl  Schlenker,  B.A.,  Professor  of  German 
Carlyle  M.  Scott,  Professor  of  Music 

John  H.  Sherman,  B.A.,  Professorial  Lecturer  in  Economics 
Charles  F.  Sidener,  B.S.,  Professor  of  Chemistry 
Charles  P.  Sigerfoos,  Ph.D.,  Professor  of  Zoology 
Edward  H.  Sirich,  Ph.D.,  Assistant  Professor  of  Romance  Languages 
Fletcher  H.  Swift,  Ph.D.,  Professor  of  Education 
John  T.  Tate,  Ph.D.,  Associate  Professor  of  Physics 
Josephine  E.  Tilden,  M.S.,  Professor  of  Botany 
Arthur  J.  Todd,  Ph.D.,  Professor  of  Sociology 
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Marvin  J.  Van  Wagenen,  Ph.D.,  Assistant  Professor  of  Education 
Frank  C.  Whitmore,  Ph.D.,  Assistant  Professor  of  Chemistry 
Herbert  Woodrow,  Ph.D.,  Associate  Professor  of  Psychology 
Jeremiah  S.  Young,  Ph.D.,  Professor  of  Political  Science 
Anthony  Zeleny,  Ph.D.,  Professor  of  Physics 
Jean  H.  Alexander,  M.A.,  Instructor  in  Education 
George  D.  Allen,  M.S.,  Instructor  in  Animal  Biology 
Anne  G.  Benton,  B.A.,   Instructor  in  Bacteriology 
Thomas  M.  Broderick,  Ph.D.,  Instructor  in  Geology 
Herbert  E.  Clefton,  M.A.,  Instructor  in  Romance  Languages 
Solomon  M.  Delson,  Ph.B.,  Instructor  in  Romance  Languages 
Marguerite   Guinotte,  Brevet   Superieur  l'Academie,   Instructor   in   Ro- 
mance Languages 
Albert  J.  Lobb,  Ph.B.,  LL.B.,  Instructor  in  Political  Science 
Frances  E.  Lowell,  B.A.,  Instructor  in  Psychology 
Frances  M.  Morehouse,  M.A.,  Instructor  in  History,   University  High 

School 
Victor  H.  Pelz,  M.A.,  Instructor  in  Economics 
Gertrude  Reeves,  Instructor  in  Pianoforte 
Adolph  R.  Rtngoen,  M.A.,  Instructor  in  Animal  Biology 
J.  Warren  Stehman,  M.A.,  Instructor  in  Economics 
Samuel    Vasconcelos,    B.A.,    LL.B.,    Abogado,    Instructor    in    Romance 

Languages 
Guy  H.  Woollett,  Ph.D.,  Instructor  in  Chemistry 
Robert  G.  Green,  B.A.,  Assistant  in  Bacteriology 
Siegfried  F.  Herrmann,  B.S.,  M.B.,  Assistant  in  Bacteriology 

FACULTY  COMMITTEES 
1919-1920 

Executive. — The  Executive  Committee  of  the  Department  of  Agriculture 

Enrollment. — West,  Biester,  Morrow,   Pierce,  Wentling 

Curriculum. — Freeman,  Boss,  Biester,  Cheyney,  Gay,  Wentling,  Riley, 

Storm,  Weigley,  Weller,  Wentling,  West 
Students'  Work. — Freeman,  Cheyney,  Nicholson,  Weigley,  West 
Student  Organisations, — Lansing,  Fitch,  Freeman,  Miller,  Weller 
Appointment. — Storm,  Weigley 
Farm  Experience. — Boss,  Brierley 
Faculty  Business. — Gortner,  Ruggles,  Stakman,  Vermilye 


GENERAL  INFORMATION 

ADMISSION 

New  students  are  admitted  at  the  opening  of  any  quarter. 

All  students  entering  for  the  first  time  must  submit  their  credentials 
to  the  Enrollment  Committee 

Admission  is  either  by  certificate  or  by  examination.  Candidates  must 
have  completed  the  equivalent  of  a  four-year  high-school  course  and  must 
present : 

1.  Four  units  of  English;  or  three  units  of  English  and  four 
units  of  a  foreign  language ;  or  three  units  of  English  and  two 
units  in  each  of  two  foreign  languages. 

2.  One  unit  of  elementary  algebra  and  one  unit  of  plane  geometry. 

3.  Enough  additional  work  to  make  in  all  fifteen  units,  of  which 
not  more  than  four  may  be  in  subjects  not  listed  in  the  ad- 
mission groups  in  the  General  Information  Bulletin. 

Graduates  of  the  School  of  Agriculture  of  the  University  of  Minne- 
sota who  have  completed  the  two  summers  of  supervised  work  offered 
in  the  School  course,  one  additional  School  year,  and  one  additional  sum- 
mer's work,  or  the  equivalent  thereof,  will  be  admitted  to  .the  College 
of  Agriculture,  Forestry,  and  Home  Economics. 

For  details  of  admission  requirements  and  definition  of  "unit,"  see 
the  Bulletin  of  General  Information. 

Every  prospective  student  is  urged  to  obtain  before  entering  college 
at  least  six  months'  practical  experience  on  a  farm.  Entering  students 
whose  farm  experience  credentials  are  not  satisfactory  will  be  examined 
as  to  their  familiarity  with  farm  practices,  and  farm  experience  will  be 
required  during  the  college  course  in  accordance  with  the  results  of  these 
examinations.  For  students  specializing  in  Dairy  Husbandry  at  least 
three  of  the  six  months  of  approved  farm  experience  must  be  on  an 
accredited  dairy  farm. 

Applicants  for  admission  are  urged  to  present  physics  (1  unit),  chem- 
istry (1  unit),  and  higher  algebra  (h  unit),  for  entrance  credits.  If 
these  subjects  are  not  completed  in  the  high  school,  they  will  have  to 
be  taken  in  the  University,  thus  postponing  some  of  the  vocational  courses. 

FEES 
Free  tuition. — The  State  will  pay  the  tuition  of  any  student  who  served 
in  the  army,  navy,  or  marine  corps  of  the  United  States  during  any  war 
in  which  the  United  States  has  been  involved,  including  members  of  the 
National  Guard  or  who,  upon  the  call  of  the  president,  performed  mili- 
tary service  outside  the  borders  of  Minnesota  in  any  trouble  with  Mexico ; 
and  of  any  student  who  performed  overseas  service  as  a  regularly  enlisted 
full-time  worker  of  the  Red  Cross,  engaged  in  nursing  the  sick  or 
assisting  in  the  care  of  soldiers  in  any  government  hospital,  field  or 
camp,  which  service  has  been  officially  recognized  by  the  National  Gov- 
ernment.   The  amount  of  this  free  tuition  is  not  to  exceed  $200  for  any 
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one  person  and  the  benefits  of  this  act  will  not  extend  beyond  July  1, 
1924.  The  amount  to  be  paid  in  any  year  will  be  limited  by  the  legisla- 
tive appropriation  for  that  year. 

Application  for  this  free  tuition  should  be  made  to  the  Secretary's 
Office  at  the  time  of  registration.  This  applies  only  to  students,  who  at 
the  time  of  enlistment  were  citizens  and  residents  of  the  State  of  Minne- 
sota. 

Tuition  includes  all  of  the  regular  quarter  charges  listed  below 
except  the  deposit  and  penalty  fees  for  change  of  registration,  late  regis- 
tration, condition  examinations,  etc. 

Tuition  fee  (per  quarter) 

Residents  of  Minnesota $14.00 

Non-residents 28.00 

Deposit    (first  quarter  only) 5.00 

Health  fee    (per  quarter) 2.00 

Minnesota  Union    (per  quarter) .70 

Special  fees 

Examination  for  removal  of  conditions 1.00 

Examinations  for  credit  (after  the  first  quarter  in  residence) 5.00 

Special    examinations    , •• 5.00 

Change   of  registration ■. 2.50 

Late  ^registration. — Old  students  must  indicate  their  registration  not 
later  than  two  weeks  before  the  day  set  for  classes  to  begin.  All  students 
must  complete  their  registration  (including  payment  of  fees)  before  the 
day  set  for  classes  to  begin.  Penalty  for  delay  in  either  indicating  or 
completing  registration,  five  dollars.  An  additional  dollar  is  charged 
for  each  day  of  delay  after  the  last  day  set  for  the  completion  of  regis- 
tration and  a  similar  charge  is  made  for  each  day  of  delay  after  the  last 
day  set  for  payment  of  fees. 

Important. — The  regulations  require  that  no  student  be  allowed  to 
register  after  the  quarter  opens  except  by  special  committee  action. 

FACULTY  REGULATIONS 
Students  are  held  responsible  for  compliance  with  all  Faculty  regu- 
lations.    These  regulations  are  published   in  a  booklet  issued  to  students 
at  the  time  of  registration. 

REQUIREMENTS  FOR  GRADUATION   AND   DEGREES 
After  the  completion  of  the  prescribed  course  of  study,  including  all 
of  the  required  work  and  the  requisite  amount  of  elective  work  equiva- 
lent to  a  total  of  204  (213  in  June,  1920)  credit  hours,  candidates  will  be 
recommended  for  graduation  with'the  degree  of  Bachelor  of  Science. 

PROFESSIONAL  CERTIFICATES 

Beginning  with  the  year  1920-21  students  entering  the  junior  class 
who  expect  to  receive  the  teacher's  certificate  from  the  University  of 
Minnesota  shall  be  registrants  in  the  College  of  Education. 

The  University  State  Teachers'  Certificate  in  Agricultural  Education 
will  be  granted  in  1919-20  to  graduates  of  the  College  of  Agriculture, 
Forestry,  and  Home  Economics,  who  have  completed  fifteen  hours  in 
approved  professional  courses,  and  to  graduates  of  the  College  of  Edu- 
cation who  have  carried  the  prescribed  course  leading  to  such  a  certificate, 
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The  work  of  the  freshman  year  and  a  majority  of  that  of  the  sopho- 
more year  is  the  same  for  all  students.  The  work  of  the  junior  and 
senior  years  is  arranged  to  permit  specialization. 

The  College  recognizes  four  principal  groups  of  students : 

1.  Those  who  are  preparing  for  general  agricultural  pursuits,  such  as 
county  agent  work,  dairying,  stock  raising,  vegetable  and  fruit  farming, 
grain  farming,  and  the  management  of  general  and  specialized  types  of 
farms. 

2.  Those  who  are  preparing  to  become  specialists  in  any  of  the  above 
lines  for  the  practice  of  professional  agriculture  in  college  or  experiment 
station.  For  these  students  graduate  work  after  the  completion  of  the 
prescribed  course  is  advised. 

3.  Those  who  are  preparing  to  become  teachers  of  agriculture  and 
manual  training  in  secondary  schools. 

4.  Those  who  expect  to  become  specialists  in  some  one  of  the  special 
agricultural  sciences  such  as  Agricultural  Biochemistry,  Agricultural  Eco- 
nomics, Entomology,  Plant  Breeding,  Plant  Pathology,  Soils,  etc.  For 
thoro  preparation  in  any  of  the  lines  listed  in  this  group,  graduate  work, 
after  the  completion  of  the  four-year  course,  is  essential. 

Groups  of  courses,  supplementary  to  those  required  of  all  students, 
are  outlined  on  pages  19  to  25.  Some  one  of  these  should  be  chosen 
not  later  than  the  close  of  the  freshman  year. 

Any  student  who  has  in  mind  some  definite  field  of  work  not  covered 
by  these  suggested  lines  of  specialization  should  consult  the  Dean  of  the 
College  for  advice  in  the  modification  of  his  course  of  study  or  for  the 
arrangement  of  a  curriculum  particularly  suited  to  the  vocation  for  which 
he  desires  to  prepare  himself. 

After  selecting  or  arranging  such  a  course  of  study,  each  student 
should  consult  frequently  with  the  head  of  the  division,  or  divisions,  giv- 
ing the  major  work  in  his  curriculum,  advising  particularly  with  refer- 
ence to  electives  and  practical  vacation  work  which  may  be  of  value  in  his 
chosen  line  of  specialization. 

EXPLANATION  OF  COURSE  NUMBERS 
The  quarters  in  which  courses  are  offered  are  indicated  by  the  letters 
/  (fall),w  (winter),  s  (spring),  and  su  (summer)  following  the  course 
number.  For  example:  5f,w,s  indicates  that  Course  5  is  given  in  the 
fall  quarter  and  is  repeated  in  the  winter  quarter  and  again  in  the  spring 
quarter;  5f-6w  indicates  a  two-quarter  course  extending  through  the  fall 
and  winter  quarters;  'and  5f,w-6w,s  indicates  that  Course  5-6  is  given  in 
the  fall  and  winter  quarters  and  repeated  through  the  winter  and  spring 
quarters. 

All  undergraduate  courses  are  numbered  from  1  to  100.  All  courses 
open  to  undergraduates  and  graduates  are  numbered  from  101  to  20Q, 
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Numbers  following  the  descriptive  name  of  a  course  indicate  the 
number  of  credit  hours. 

Course  numbers  in  parentheses,  following  the  number  of  credit  hours 
indicate  prerequisite  courses. 

Descriptions  of  the  courses  listed  in  the  following  outline  of  the 
curricula,  together  with  those  of  additional  courses  offered  as  electives 
will  be  found  on  pages  27  to  74.  The  divisional  statements  are  arranged 
alphabetically  according  to  the  names  of  the  divisions. 

One  credit  hour  is  equivalent  to  (1)  one  lecture  or  recitation  period 
requiring  two  hours  of  preparation,  (2)  two  periods  of  laboratory  work 
requiring  one  hour  of  preparation,  or  (3)  three  periods  of  laboratory 
work  with  no  preparation,  each  week  for  one  quarter. 

GROUP  I.  GENERAL  REQUIREMENTS  FOR  ALL  STUDENTS  IN 

AGRICULTURE 

FRESHMAN  YEAR 
All  of  the  following  work  is  required  of  every  student  except  for  the 
exemptions  indicated.  For  some  students  this  represents  more  than  the 
regular  amount  of  work  of  seventeen  credit  hours  per  quarter.  In  such 
cases  those  subjects  listed  below  which  cannot  be  taken  in  the  freshman 
year  must  take  precedence  the  following  year.  Registration  for  from  fif- 
teen to  eighteen  credit  hours  of  work  each  quarter  will  be  allowed  with- 
out special  permission.  Care  should  be  taken  in  registration  to  give 
precedence  to  courses  offered  only  one  quarter. 

1.  Non-credit  courses  required  for  graduation  in  addition  to  the  204  credit  hours. 
Freshman   Lectures.     A  course  of  nine  lectures  intended  primarily   to  familiarize  the 

new  student  with  the  College,  college  customs,  and  methods  of  procedure.  Of- 
fered only  in  the  fall  quarter. 

Military  Drill.  Three  hours  per  week  throughout  the  year.  Students  found  to  be  physi- 
cally unfit  may  be  required  to  substitute  special  corrective  exercises  in  gymnasium. 

Physical  Education  3w.  Gymnasium  and  Swimming.  Two  hours  per  week  for  one 
quarter. 

2.  General  courses. — The  following  courses  may  be  registered  for  any  quarter  that  they 

are  offered  except  that  the  proper  sequence  of  continuation  courses  and  the 
prerequisites  must  be  observed.  Ordinarily,  if  Botany  is  registered  for  in  the 
freshman  year,  registration  for  Zoology  should  be  postponed  until  the  sophomore 
year,  and  vice  versa. 

Agron.  lf,w,s,  Farm  Crops,  3. 

An.  Biol.  lf,w,s-2w,s,su,  General  Zoology,  10.  Should  be  postponed  until  the  sopho- 
more year  by  those  who  take  Bot.  1-2. 

An.  Husb.  lf,w,  Types  and  Breeds  of  Livestock,  5. 

Bot.  lf,s-2w,f,  General  Botany,  10.  Students  entering  college  with  a  year  of  high- 
school  botany  satisfactory  to  the  Department  may  omit  Bot.  1  (see  foot  note  on 
page  40)  and  substitute  five  credits  elective  later  in  their  course  of  study.  These 
courses  should  be  postponed  until  the  sophomore  year  by  those  registered  for 
An.  Biol.  1-2. 

Chem.  lf-2w-3s,  General  Inorganic  Chemistry,  12.  Students  presenting  a  year  of  high- 
school  chemistry  may  omit  this  course  and  register  for  Chem.  9-10.  Those  re- 
quired to  take  this  course  because  of  inability  to  carry  successfully  Chem.  9-10 
will  be  allowed  not  more  than  ten  credits. 
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Chem.  9f-10w,  Advanced  General  Inorganic  Chemistry,  10.  Those  required  to  take 
Chem.   1-2-3  are  exempt. 

Dy.  Husb.   lf,s,  Elements  of  Dairying,  5. 

Econ.   5f,s,  General  Economics,   5.     Open  to  freshmen  only  during  their  third  quarter. 

Farm  Eng.   10f,w,  Farm  Engineering,  3. 

Farm  Eng.  llf.w,  Applied  Mathematics,  5.  Students  presenting  a  half  year  of  high- 
school  higher  algebra  may  omit  this  course  and  substitute  five  credits  elective  later 
in  their  course  of  study. 

Hort.  90f,s,  General  Horticulture,  3.  This  course  should  be  omitted  by  those  intending 
to  specialize  in  Horticulture  or  in  Agricultural  Education  and  three  credits  elec- 
tive substituted  later  in  their  course  of  study. 

Phys.  Educ.   If,  Personal  Hygiene,  1. 

Rhet.    lf.v^s,1  Rhetoric       I,   3 

Rhet.   2f,w,s,  Rhetoric     II,  3    (Rhet.   1) 

Rhet.   3f,w,s,  Rhetoric   III,  3    (Rhet.  2) 

Rhet.  4f,w,s,  Elementary  Rhetoric,  3.  Required  only  of  those  who  are  found  to  be 
unable  to  carry  Rhet.   1. 

SOPHOMORE  YEAR 

1.  Non-credit  courses  required  for  graduation  in  addition  to  the  204  credit  hours. 
Military    Drill.     Three    hours    per    week    throughout    the   year.      Students    found    to    be 

physically  unfit  may  be  required  to  substitute  special  corrective  exercises  in  gym- 
nasium. 

2.  Freshman  courses  which  were  not  completed  during  the  freshman  year. 

3.  General  courses. — The  following  courses  may  be  registered  for  any  quarter  that  they 

are  offered  except  that  the  proper  sequence  of  continuation  courses  and  the  pre- 
requisites must  be  observed. 

Agr.  Biochem.  7f,su-8w,su,  General  Agricultural  Biochemistry,  10  (Chem.   10  cred.) 

Bact.  6f,w,s,  Elementary  Bacteriology,  4 

Econ.  6f,w,  Agricultural  Economics,  3   (Econ.  5) 

Farm  Eng.  3f,s,  Mechanical  Drawing,  3 

Farm  Eng.  21f-22w,  Agricultural  Physics,  10.  Those  presenting  a  year  of  high-school 
physics,  and  those  selecting  a  line  of  specialization  requiring  Phys.  21,  41,  61 
may  omit  this  course  and  substitute  ten  credits  elective  later  in  their  course  of 
study. 

Pol.   Sci.   If,  American  Government,  5 

Rhet.    llf,w,s,  Argumentation,   5    (Rhet.   3) 

Rhet.  22f,w,s,  Public  Speaking,  5   (Rhet.  3) 

4.  Special  courses  as  prescribed  by  the  curriculum  of  the  line  of  specialization  selected. 

Enough  of  these  courses  should  be  selected  to  make  up,  •  with  those  listed  in  2 
and  3  above,  from  15  to  18  credit  hours  each  quarter.  See  special  requirements 
on  pages  19  to  25.  Full  work  for  the  year  (3  quarters)  consists  of  51  credit 
hours. 

JUNIOR  YEAR 

1.  General  course.     Soils  Is,   Soils,   5    (Chem.   10  credits). 

2.  Special  courses  as  prescribed  by  the  curriculum  of  the  line  of  specialization  selected, 

see  special  requirempents  on  pages  19  to  25. 

3.  Electives.     Enough  elective  credits  should  be  selected  to  make  up,  with  those  listed 

in  1  and  2  above,  from  15  to  18  credit  hours  each  quarter.  Full  work  for  the 
year  (3  quarters)  consists  of  51  credit  hours. 

SENIOR  YEAR 
1.  Special  courses  as  prescribed  by  the  curriculum  of  the  line  of  specialization  selected. 
See  special  requirements  on  pages  19  to  25. 


1  Special  attention  is  called  to  rules  on  delayed  credit  and  to  regulations  for  stu- 
dents with  insufficient  preparation  in  English  on  page  70. 
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2.  Electives. — Enough  elective  credits  should  be  selected  to  make  up,  with  those  listed 
in  1  above,  from  15  to  18  credit  hours  each  quarter.  Full  work  for  the  year 
(3  quarters)  consists  of  51   credit  hours. 

GROUP    II.     SPECIAL    REQUIREMENTS    IN    THE    DIFFERENT 

LINES   OF   SPECIALIZATION    (SUPPLEMENTARY 

TO  GROUP  I) 

AGRICULTURAL  BIOCHEMISTRY 

General  statement. — Students  specializing  in  Agricultural  Biochemistry  are  advised  to 
include  among  their  electives  the  following  courses  or  their  equivalents:  Ger- 
man 1;  Rom.  Lang.  4-5;  Bot.  52,  54,  141,  142,  143;  or  Physiol.  103,  104  and  as 
much  mathematics  as  practicable.  The  following  sequence  of  mathematics  courses 
is  suggested  as  desirable:  Higher  Algebra,  Plane  Trigonometry,  Plane  and  Solid 
Analytical  Geometry,  Differential  Calculus,  and  Integral  Calculus.  (See  bulletin 
of  the  College  of  Science,  Literature,  and  the  Arts,  and  of  the  Medical  School.) 
Sophomore  year: 

Phys.  21f,w,s,su,  Elements  of  Mechanics,  4    (Trigonometry) 
Phys.  22f,w,s,su,  Elements  of  Mechanics  Laboratory,  1    (Phys.  21  or  parallel) 
Phys.  41w,   Sound  and  Heat,  4   (Phys.  21) 

Phys.  42w,   Sound  and  Heat  Laboratory,  1   (Phys.  22,  41  or  parallel) 
Phys.  61s,  Magnetism  and  Electricity,  4   (Phys.  21) 

Phys.   62s,  Magnetism  and  Electricity  Laboratory,  1   (Phys.  22,  61  or  parallel) 
Juniof  year: 

Agr.   Biochem.    101f,su1-102w,su,1     Agricultural     Quantitative     Analysis,     6     (Agr. 

Biochem.  7-8) 
Agr.   Biochem.    108s, su,2  Chemistry   of  Wheat  and  Wheat  Products,   3    (Agr.    Bio- 
chem. 3  or  7-8) 
Agr.   Biochem.    110s,su,2  Flour  Laboratory  Methods,  5    (Agr.  Biochem.   101-102  or 

Chem.  20,  21,  parallel  Agr.  Biochem.   108)   or  Agr.  Biochem.    103LSU,1  Dairy 

Chemistry,  5   (Agr.  Biochem.  7-8) 
Chem.   35f-36w,  Organic  Chemistry,    10    (Chem.    1-2-3  or  9-10) 
Senior  year: 

Agr.   Biochem.    lllf,su-112w,su,   Phytochemistry,     6     (Biology     10    cred.,     Organic 

Chemistry) 
Agr.   Biochem.    113f,su-114w,su,  Biochemical    Laboratory  Methods,  4  (Quant.  Anal., 

Agr.,  Biochem.   111-112  parallel) 
Agr.   Biochem.    116f,w,s,su,  Chemistry  of  "Vitamines"   and  Deficiency  Diseases,   3 

or    5    (Agr.    Biochem.    111-112    and    113-114    or    Physiol.    101-102)    or    Agr. 

Biochem.    118f,w,s,su,   Laboratory   Problems   in    Biochemistry,    3    or   5    (Agr. 

Biochem.   111-112  and  113-114,  or  110) 

AGRICULTURAL  ECONOMICS 

General  statement. — Students  specializing  in  Agricultural '  Economics  are  expected  to 
choose  their  electives  in  Economics  and  some  of  their  electives  in  other  depart- 
ments to  suit  the  particular  field  of  Agricultural  Economics  in  which  they  are 
doing  most  of  their  advanced  work.  They  should,  therefore,  consult  the  Chief  of 
the  Division  before  registering  for  their  work  in  the  junior  and  senior  years. 

Sophomore  year: 

Econ.   18s,  Problems  in  Agricultural  Economics,  5    (Economics  6) 


1  Offered  in  alternate  summers,  offered  in  1920. 

2  Offered  in  alternate  summers,  not  offered  in   1920. 
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Junior  year: 

Agron.   101s,  Farm  Management  I,  3  (Agron.  1,  Econ.  6) 

Agron.   121f,  Cereal  Crops,  3  (Agron.  1,  Bot.  10  cred.) 

An.  Husb.  8s,  Elements  of  Feeding,  3 

Econ.    19f,  Principles  of  Agricultural  Marketing,  5    (Econ.   6) 

Econ.   150s,  Farm  Finance,  3   (Econ.  6) 

Econ.  Elective,  10 

Ent.   3f,   Elementary  Economic  Entomology,  3    (An.   Biol.   10  cred.) 

PI.  Path.   lf,su,  Plant  Pathology,  5   (Bot.   10  cred.) 
Senior  year: 

Agron.   102f,w,su,  Farm  Management  II:  Organization,  3  (Agron.  1,  Econ.  6,  An. 
Husb.  6  or  8,  Soils  1) 

Agron.   103w,s,  Farm  Management  II:  Operation,  3   (Agron.  102) 

Econ.    llf,  Statistics,  3   (Econ.  6) 

Econ.    107f,  Land  Tenure,  5    (Econ.   6) 

Econ.   108w,  Agricultural  Statistics,  5    (Econ.   11) 

Econ.  Elective,  6 

Farm  Mgt.  Elective,  3 

AGRICULTURAL  EDUCATION 

General  statement. — Students  desiring  to  procure  a  State  Professional  Certificate 
should  consult  the  Chief  of  the  Division  of  Agricultural  Education  before  regis- 
tering for  the  work  of  the  sophomore  year. 

Beginning  with  the  year  1920-21  all  juniors  who  expect  to  receive  the  teach- 
er's certificate  from  the  University  of  Minnesota  shall  be  registrants  in  the  Col- 
lege of  Education. 

Sophomore  year: 

An.  Husb.  2f,  Livestock  Judging,  3   (An.  Husb.   1) 
Vet.  Med.  8s,  Veterinary  Studies,  5 

Junior  year: 

Agr.   Edu.  68w-69s,  Home  and  School  Gardening,  6 

Agr.   Educ.   llf,w,s,   Principles   of  Vocational   Education,   3 

Agr.  Educ.   21f,w,    Vocational    Education,    3,    or    Educ.    5w,    American    School,    3 

(Psychol.   1-2) 
Agron.   lis,   Farm  Machinery,  3 

Agron.   121f,  Cereal  Crops,  3   (Agron.   1,  Bot.   10  cred.) 
Agron.   122w,  Corn  and  Potato  Crops,  3   (Agron.   1,  Bot.   10  cred.) 
Agron.   123s,  Forage  and  Fiber  Crops,  3   (Agron.   1,  Bot.  10  cred.) 
An.  Husb.  5w,  Livestock  Breeding,  3   (No  prereq.  for  students  in  Agr.   Educ.) 
An.  Husb.  8s,  Elements  of  Feeding,  3 
Dy.  Husb.   lOlf,  Milk  Production,  5   (Dy.  Husb.   1) 
Ent.  3f,  Elementary  Economic  Entomology,  3   (An.  Biol.   10  cred.) 
PI.  Path.   lf,su,  Plant  Pathology,  5   (Bot.   10  cred.) 

Senior  year: 

Agr.  Educ.  41f,w-42w,s,  Teaching,  6  (Agr.  Educ.  131,  Agron.  121,  122,  123.     (See 

Course  description.) 
Agr.    Educ.    131f,w,s,    Methods    in    Teaching    High-School    Agriculture,    5    (Agr. 

Educ.  11) 
Agr.  Educ.  151f,w-152w,s,  Organization  and  Management,  6  (Agr.  Educ.  68-69) 
Agron.    102f,w,su,    Farm   Management   II:     Organization,   3    (Agron.    1,    Econ.   6, 

An.  Husb.  6  or  8,  Soils  1) 
Agron.   103w,s,  Farm  Management  II:    Operation,  3   (Agron.  102) 
Farm  Eng.   7w,  Farm  Structures,  3    (Farm  Eng.  3) 
PI.  Path.  6s,  Plant  Pest  Control,  3   (PI.  Path.  1,  Ent.  3) 
PI.  Path.  9f,su,  Weeds  and  Seed  Testing,  3  (Bot.  10  cred.) 
Poultry  Husb.  lf,w,s,  Poultry,  3 
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AGRICULTURAL   EDUCATION— MANUAL  TRAINING 

General  statement. — Students  desiring  to  procure  a  State  Professional  Certificate 
should  consult  the  Chief  of  the  Agricultural  Education  Division  before  register- 
ing for  the  work  of  the  sophomore  year. 

Beginning  with  the  year  1920-21  all  juniors  who  expect  to  receive  the  teach- 
ers' certificate  from  the  University  of  Minnesota  will  be  registrants  in  the  Col- 
lege of  Education. 

In    order   to"  be   certified   for   the   industrial   certificate   in    manual   training 
and  agriculture,   the  following  courses  must  be  completed  in   addition   to   the   re- 
quired   work    outlined    below:      An.    Husb.    5w,    8s;    Poultry    Husb.    lf,w,s,    and 
Ent.  16s. 
Sophomore  year: 

An.  Husb.  2f,  Livestock  Judging,  3   (An.  Husb.  1) 
Vet.  Med.  8s,  Veterinary  Studies,  5 
Junior  year: 

Agr.  Educ.  68w-69s,  Home  and  School  Gardening,  6 

Agr.  Educ.   llf,w,s,  Principles  of  Vocational  Education,  3 

Agr.   Educ.  2lf,w,    Vocational    Education,    3    or   Educ.    5w,    American    School,    3 

(Psychol.  1-2) 
Agron.   lis,  Farm  Machinery,  3 

Agron.  121f,  Cereal  Crops,  3  (Agron.  1,  Bot.  10  cred.) 
Agron.  122w,  Corn  and  Potato  Crops,  3   (Agron.  1,  Bot.  10  cred.) 
Agron.   123s,  Forage  and  Fiber  Crops,  3   (Agron.   1,  Bot.   10  cred.) 
Dy.  Husb.  lOlf,  Milk  Production,  5   (Dy.  Husb.   1) 
Ent.  3f,   Elementary  Economic  Entomology,  3    (An.   Biol.   10  cred.) 
PI.  Path.   lf,su,  Plant  Pathology,  5   (Bot.   10  cred.) 
Senior  year: 

Agr.  Educ.  41f,w-42w,s,  Teaching,  6  (Agr.  Educ.  131,  Agron.  121,  122,  123.   (See 

course  description.) 
Agr.    Educ.    131f,w,s,    Methods    in    Teaching    High-School    Agriculture,    5     (Agr. 

Educ.   11) 
Agr.  Educ.   133f,w,s,    Organization    and    Methods    for    Manual    Training,    3     (In- 
structor's permission) 
Agr.  Educ.   151f,w-152w,s,  Organization  and  Management,  6  (Agr.  Educ.  68-69) 
Agron.    102f,w,su,    Farm   Management   II:    Organization,    3    (Agron.    1,    Econ.    6, 

An.  Husb.  6  or  8,  Soils  1) 
Agron.   103w,s,  Farm  Management  II:  Operation,  3   (Agron.  102) 
Farm  Eng.  4w,  Blacksmithing,  3  or  Farm  Eng.  13f,s,  Farm  Motors,  3 
Farm  Eng.  5f,  Carpentry,  3 

Farm  Eng.   7w,  Farm  Structures,  3  (Farm  Eng.  3) 
Advanced  Wood  Work  or  Advanced   Drawing,   3 

AGRONOMY 

Sophomore  year: 

Bot.   7s,  Taxonomy  of  Flowering  Plants,   5    (Bot.   2) 

Bot.  Elective,  5 
Junior  year: 

Agr.  Biochem.   15f,  Principles  of  Animal  Nutrition,  3   (Agr.  Biochem.  7-S) 

Agron.   121f,  Cereal  Crops,  3   (Agron.   1,  Bot.   10  cred.) 

Agron.   122w,  Corn  and  Potato  Crops,  3  (Agron.  1,  Bot.  10  cred.) 

Agron.   123s,   Forage  and  Fiber  Crops,   3    (Agron.    1,   Bot.    10  cred.) 

Bot.  52f,  Plant  Physiology,  5   (Bot.  15  cred.) 

Ent.  3f,  Elementary  Economic  Entomology,  3  (An.  Biol.  10  cred.) 

PI.   Path,   lf.su,  Plant  Pathology,  5    (Bot.   10  cred.) 

Vet,  Med,  8s,  Veterinary  Studies,  5 
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Senior  year: 

Agron.  102f,w,su,  Farm  Management  II:  Organization,  3   (Agron.  1,  Econ.  6,  An. 

Husb.  6  or  8,  Soils  1) 
Agron.  103w,s,  Farm  Management  II:  Operation,  3   (Agron.   102) 
Agron.   131f,  Principles  of  Genetics,  3   (Bot.  10  cred.,  An.  Biol.  10  cred.) 
Agron.    132s, su,  Farm  Crops  Plant  Breeding,  3   (Agron.  131) 
Agron.  Elective,  3 

An.  Husb.  6w,  Livestock  Feeding,  5   (Agr.  Biochem.  IS) 
Farm  Eng.  7w,  Farm  Structures,  3   (Farm  Eng.  3) 
PI.  Path.  9f,su,  Weeds  and  Seed  Testing,  3   (Bot.   10  cred.) 

ANIMAL  HUSBANDRY 

Sophomore  year: 

An.   Husb.   2f,   Livestock  Judging,   3    (An.    Husb.    1) 

Vet.   Med.  2f,  Anatomy  of  Domestic  Animals,  5 
Junior  year: 

Agr.  Biochem.  15f,  Principles  of  Animal  Nutrition,  3  (Agr.  Biochem.  7-8) 

Agron.    131f,  Principles  of  Genetics,   3    (Bot.    10  cred.,   An.   Biol.    10  cred.) 

An.  Husb.  3f-4w,  Market  Classes  of  Livestock,  6  (An.  Husb.  2) 

Dy.  Husb.   lOlf,  Milk  Production,  5    (Dy.  Husb.   1) 

Poultry  Husb.  lf,w,s,  Poultry,  3 

Vet.  Med.  3w-4s,  Comparative  Physiology,  6  (Vet.  Med.  2) 
Senior  year: 

Agron.   102f,w,su,    Farm    Management    II:    Organization,    3    (Agron.    1,    Econ.    6, 
An.  Husb.  6  or  8,  Soils  1) 

Agron.  103w,s,  Farm  Management  II:  Operation,  3   (Agron.   102) 

An.  Husb.   5w,  Livestock  Breeding,  3    (Vet.  Med.  6,  Agron.   131) 

An.  Husb.   6w,  Livestock  Feeding,  5    (Agr.  Biochem.   15) 

An.   Husb.   7f,  Meats,  3  (Agr.  Biochem.  15) 

An.   Husb.   9s,  Pedigree  and  Herd  Book  Work,  3   (An.  Husb.  5) 

One  of  the  follo?ving: 

An.  Husb.    102s,  Horse  Husbandry,  3   (An.  Husb.  3-4,  5,  6) 
An.   Husb.    103s,  Beef  Cattle  Husbandry,  3   (An.  Husb.   3-4,  5,  6) 
An.   Husb.    104s,   Sheep  Husbandry,  3   (An.  Husb.  3-4,  5,  6) 
An.   Husb.    105s,  Swine  Husbandry,  3   (An.  Husb.  3-4,  5,  6) 

An.  Husb.  Elective,  6 

Farm  Eng.   7w,  Farm  Structures,   3    (Farm  Eng.   3) 

Vet.   Med.   6f,  Physiology  and  Hygiene  of  Breeding,  3   (Vet.  Med.  3-4) 

Vet.   Med.    12w,  Infectious  Diseases,  3   (Vet.  Med.  3-4,  Bact.  6) 

Vet.   Med.    13s,  Non-infectious  Diseases,  3   (Vet.   Med.   3-4) 

DAIRY  HUSBANDRY 

General  statement. — Two  lines  of  specialization  are  recognized  in  Dairy  Husbandry: 
(a)  Production,  and  (b)  Dairy  Products.  Those  specializing  in  Dairy  Produc- 
tion may  omit  Dy.  Husb.  3,  4,  5  and  Agr.  Biochem.  103.  Those  specializing  in 
Dairy  Products  may  omit  An.  Husb.  5;  Dy.  Husb.  104;  Vet.  Med.  6,  12,  13;  from 
the  required  courses  listed  below. 

The  following  electives  are  recommended:  Econ.  18,  19;  Poul.  Husb.  1; 
Pub.  and  Rur.  Journ.  10-11-12.  Those  specializing  in  Dairy  Products  are  also 
advised  to  take  Agr.  Biochem.   101-102. 

Sophomore  year: 

An.  Husb.   2f,  Livestock  Judging,  3    (An.   Husb.   1) 
Dy.   Husb.   2w,   Dairy  Bacteriology,  3    (Bact.   6) 
Vet.  Med.  2f,  Anatomy  of  Domestic  Animals,  5 

Junior  year: 

Agr.  Biochem.   15f,  Principles  of  Animal  Nutrition,  3   (Agr.  Biochem.  7-8) 
Agron.  13 If,  Principles  of  Genetics,  3  (Bot.  10  cred.,  An.  Biol.  10  cred.) 
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An.  Husb.   3f-4w,  Market  Classes  of  Livestock,  6   (An.  Husb.  2) 
Dy.  Husb.  3f,   Factory  Management,   5    (Dy.   Husb.   1,  2) 

Dy.  Husb.  4su,  Cheese  Factory  Practice,  3   (Dy.  Husb.  1,  3)   or  Dy.  Husb.  5  su, 
Creamery  Practice   (Dy.  Husb.   1,  3) 
'      Dy.  Husb.   lOlf,  Milk  Production,  5    (Dy.  Husb.   1) 
Dy.  Husb.   102s,  Market  Milk,  3  (Dy.  Husb.  1,  2) 
Vet.  Med.  3w-4s,  Comparative  Physiology,  6   (Vet.  Med.  2) 
Senior  year: 

Agr.  Biochem.  103f,su,  Dairy  Chemistry,  5   (Agr.  Biochem.  7-8) 

Agron.   102f,w,su,    Farm    Management    II:    Organization,    3    (Agron.    1,    Econ.    6, 

An.  Husb.  6  or  8,  Soils  1) 
Agron.   103w,s,  Farm  Management  II:  Operation,  3    (Agron.  102) 
An.  Husb.  5w,  Livestock  Breeding,  3    (Vet.  Med.  6,  Agron.   131) 
Dy.  Husb.  103w,  Dairy  Stock  Feeding,  3   (Agr.  Biochem.   15,  Dy.  Husb.   101) 
Dy.  Husb.   104s,  Advanced  Study  of  Dairy  Breeds,  3  (Dy.  Husb.   1,  101) 
Dy.  Husb.   105f,  Seminar  I,   1    (3  courses  in  Dy.  Husb.) 
Dy.  Husb.   106w,  Seminar  II,   1    (3  courses  in  Dy.  Husb.) 
Dy.  Husb.    107s,  Seminar  III,  1    (3  courses  in  Dy.  Husb.) 
Farm  Eng.  7w,  Farm  Structures,  3   (Farm  Eng.  3) 

Vet.  Med.  6f,  Physiology  and  Hygiene  of  Breeding,  3   (Vet.  Med.  3-4) 
Vet.   Med.   12w,  Infectious  Diseases,  3   (Vet.  Med.  3-4,  Bact.  6) 
Vet.  Med.   13s,  Non-infectious  Diseases,  3  (Vet.  Med.  3-4) 

ENTOMOLOGY  AND  ECONOMIC  ZOOLOGY 

General  statement. — Students  planning  to  specialize  in  Entomology  and  Economic 
Zoology  are  advised  to  register  for  the  required  course  in  Animal  Biology  dur- 
ing their  freshman  year.  It  is  believed  that  the  best  interests  of  such  students 
will  be  served  by  leaving  a  margin  for  the  choice  of  approved  electives  during 
the  junior  and  senior  years.  Students  planning  to  fit  themselves  for  positions 
along  entomological  lines  should  consult  the  Chief  of  the  Division  early  in  their 
course.  A  reading  knowledge  of  French  and  German  is  desirable  and  is  essen- 
tial to  graduate  work. 

Sophomore  year: 

Ent.  If,  s,su,  Introductory  Entomology,  5   (An.  Biol.  10  cred.) 
Ent.  2w,su,  Economic  Entomology,  5    (Ent.    1) 

Junior  year: 

Agron.   Elective,  3 

Ent.    125f-126w-127s,    Advanced    General    Entomology,    9    (Ent.    1    and    2,    or    37- 

38-39) 
Ent.  or  Hort.  Elective,  3 
Hort.  Elective,  3 
PI.  Path.  lf,su,  Plant- Pathology,  5   (Bot.  10  cred.) 

Senior  year: 

Ent.   117f-118w-119s,  General  Ecology  of  Insects,  9   (Ent.   1  and  2,  or  37-38-39) 
PI.  Path.   14s,  Plant  Disease  Control,  5    (PI.  Path.   1,  Ent.  1   or  3) 
PI.  Path.   108f-109w,  Methods,  6  (PI.  Path.  1,  Bact.  6) 

FARM  MANAGEMENT 

Sophomore  year: 

Econ.   18s,  Problems  in  Agricultural  Economics,  5   (Econ.  6) 

Junior  year: 

Agr.  Biochem.   ISf,  Principles  of  Animal  Nutrition,  3   (Agr.  Biochem.  7-8) 

Agron.   101s,   Farm  Management  I,   3    (Agron.    1,   Econ.   6) 

Agron.   121f,  Cereal  Crops,  3  (Agron.  1,  Bot.  10  cred.) 

Agron.    122w,  Corn  and  Potato  Crops,  3   (Agron.  1,  Bot.  10  cred.) 

Agron.   123s,  Forage  and  Fiber  Crops,  3   (Agron.  1,  Bot.   10  cred.) 

Ent.   3f,  Elementary  Economic  Entomology,   3     (An.   Biol.   10  cred.) 

PI.   Path.   lf.su,  Plant  Pathology,  5   (Bot.   10  cred.) 
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Vet.   Med.   8s,  Veterinary   Studies,   5 
Senior  year: 

Agron.    102f,w,su,    Farm   Management    II:    Organization,   3    (Agron.    1,   Econ.    6, 

An.  Husb.  6  or  8,  Soils  1) 
Agron.  103w,s,  Farm  Management  II:  Operation,  3   (Agron.   102) 
An.   Husb.   6w,   Livestock  Feeding,   5    (Agr.   Biochem.    15) 
Econ.    Elective,   5 

Farm  Eng.  7w,  Farm  Structures,  3    (Farm  Eng.  3) 
Farm  Mgt.  Elective,  3 
PL  Path.  9f,su,  Weeds  and  Seed  Testing,  3   (Bot.   10  cred.) 

HORTICULTURE 
General  statement. — Electives  should  include  courses  in   Botany,   Economics,  Entomol- 
ogy, and  Plant  Pathology 
Sophomore  year: 

For.  21w,  Tree  Crops,  3- 

Hort.   32s,  Vegetable  Gardening,  3    (Bot.   10  cred.) 
Junior  year: 

An.  Husb.  8s,  Elements  of  Feeding,  3 

Bot.  Elective,  10 

Ent.  lf,s,su,  Introductory  Entomology,  5   (An.  Biol.  10  cred.) 

Ent.  2w,su,  Economic  Entomology,  5   (Ent.   1) 

Hort.  6s,  Principles  of  Fruit  Growing,  3   (Bot.   10  cred.) 

Hort.  Elective,  3 

PL  Path,   lf.su,   Plant  Pathology,  5    (Bot.   10  cred.) 

PI.   Path.   14s,  Plant  Disease  Control,   5   (PL  Path.   1,  Ent.   1  or  3) 
Senior  year: 

Agron.    102f ,w,su,    Farm    Management   II :    Organization,    3    (Agron.    1,    Econ.    6, 
An.  Husb.  6  or  8,  Soils  1) 

Agron.  103w,s,  Farm  Management  II:  Operation,  3   (Agron.   102) 

Hort.    107f,   Orchard  Management,   3    (Hort.   90   or   6)    or  Hort.    13 If,  Advanced 
Market  Gardening,  3   (Hort.   32) 

Hort.  Elective.  9 

Hort.   109f,  Principles  of  Genetics,  3   (Bot.   10  cred.,  An.  Biol.   10  cred.) 

Hort.   HOw,  Fruit  Breeding,   3   (Hort.    109) 

PLANT  PATHOLOGY 

General  statement. — Students  specializing  in  Plant  Pathology  should  consult  the  Chief 

of  the  Division  with  reference  to  requirements  in  mathematics  before  registering 

for  the  work  of  the  sophomore  year. 
Sophomore  year: 

Bot.  Elective,  10 
Junior  year: 

Ent.  3f,  Elementary  Economic  Entomology,  3  (An.  Biol.  10  cred.) 

Phys.  21f,w,s,su,  Elements  of  Mechanics,  4  (Trigonometry) 

Phys.  22f,w,s,su,  Elements  of  Mechanics  Laboratory,   1   (Phys.  21   or  parallel) 

Phys.  41w,  Sound  and  Heat,  4   (Phys.  21) 

Phys.  42w,  Sound  and  Heat  Laboratory,  1   (Phys.  22,  41  or  parallel) 

Phys.    61s,   Magnetism  and  Electricity,  4    (Phys.  21) 

Phys.  62s,  Magnetism  and  Electricity  Laboratory,  1  (Phys.  22,  61  or  parallel) 

PL  Path.   lf,su,  Plant  Pathology,  5   (Bot.   10  cred.) 

PL  Path.    14s,  Plant  Disease  Control,  5   (PL  Path.  1,  Ent.  1  or  3) 
Senior  year: 

Agr.  Biochem.   lllf,su-112w,su,  Phytochemistry,  6   (Biol.   10  cred,  Organic  Chem- 
istry) 

Agron.  131f,  Principles  of  Genetics,  3   (Bot.  10  cred.,  An.  Biol.  10  cred.) 

Bot.  or  Ent.  Elective,  10 

Hort.  Elective,  3 
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PI.  Path.  108f-109w,  Methods,  6  (PI.  Path.  1,  Bact.  6) 

PI.  Path.   110s,  Principles  of  Pathology,  3   (PI.   Path.   1,  Pact.  6) 

SOILS 

General   statement. — Students    specializing    in    Soils    should    consult    the    Chief    of   the 

Division   with    reference   to   requirements   in   mathematics   before    registering   for 

the  work  of  the  sophomore  year. 
Sophomore  year: 

Chem.   12s-13f,  Qualitative  Chemical  Analysis,   10   (Chem.  9-10) 

Geol.  lf,s-2w,su,  General  Geology,  10 
Junior  year: 

An.   Husb.   8s,  Elements  of  Feeding,  3 

Chem.  20w,  Quantitative  Analysis,  5   (Chem.  12-13) 

Chem.   35f-36w,  Organic  Chemistry,   10   (Chem.    1-2-3  or  9-10) 

Phys.  21f,w,s,su,  Elements  of  Mechanics,  4   (Trigonometry) 

Phys.  22f,w,s,su,  Elements  of  Mechanics  Laboratory,  1   (Phys.  21   or  parallel) 

Phys.  41  w,  Sound  and  Heat,  4   (Phys.  21) 

Phys.  42w,  Sound  and  Heat  Laboratory,  1    (Phys.   22,  41   or  parallel) 

Phys.  61s,  Magnetism  and  Electricity,  4   (Phys.  21) 

Phys.  62s,  Magnetism  and  Electricity  Laboratory,   1    (Phys.  22,  61   or  parallel) 

PI.  Path.  lf,su,  Plant  Pathology,  5   (Bot.  10  cred.) 
Senior  year: 

Agr.  Biochem.  lllf,su-112w,su,  Phytochemistry,  6  (Biol.  10  cred.,  Organic  Chem- 
istry) 

Agron.    102f,w,su,    Farm   Management   II:    Organization,   3    (Agron.    1,    Econ.    6, 
An.  Husb.  6  or  8,  Soils  1) 

Agron.  103w,s,  Farm  Management  II:  Operation,  3   (Agron.   102) 

Ent.  3f,  Elementary  Economic  Entomology,  3    (An.   Biol.    10  cred.) 

Geol.  21w-22s,  Elements  of  Mineralogy,   10.     (See  course  description.) 

Soils   lOlf,  Chemical  Analysis  of  Soils,  5    (Soils  1,  Chem.   20) 

Soils  102f,w,s,  Special  Problems  in  Soils,1  (Soils  101,  103) 

Soils  103f,  Mechanical  Analysis  of  Soils,  3  (Soils  1) 

Soils  lOSw,  Minnesota  Soils,  3   (Soils  1) 


ELECTIVES 

Students  should  consult  with  the  division  in  which  they  are  specializ- 
ing with  reference  to  the  elective  courses  which  must  be  chosen  to  make 
up  the  204  credit  hours  required  for  graduation. 

Only  a  limited  number  of  elective  courses  are  open  to  freshmen. 
First-year  students,  who  for  any  reason  are  unable  to  follow  the  regular 
curriculum,  are  advised  to  fill  their  program  with  a  required  course  from 
the  sophomore  schedule,  if  possible,  and  postpone  the  choice  of  electives 
until  the  sophomore  year.  This  plan  will  enable  the  student  to  obtain  a 
better  viewpoint  from  which  to  select  his  electives  and  allow  a  wider 
range  of  subjects  from  which  to  choose. 

In  selecting  electives,  note  particularly  (a)  prerequisites,  (b)  classes 
of  students  (fr.,  soph.,  jr.,  or  sr.)  to  which  courses  are  offered,  (c)  num- 
ber of  credits,  (d)  quarter  or  quarters  offered,  and  be  sure  that  provision 
is  made  in  registration  for  the  proper  sequence  of  continuation  courses. 


Credit  according  to  amount  of  work. 
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FRESHMAN  ELECTIVES 

The  following  divisions  and  departments  offer  elective  work  to  fresh- 
men. For  the  description  of  available  courses  see  pages  27  to  74,  and 
for  departments  marked  S.,  L.,  and  A.,  see  bulletin  of  the  College  of 
Science,  Literature,  and  the  Arts. 

Farm  Engineering 

Forestry 

German 

History  (S.,  L.,  and  A.) 

Home  Economics 

Mathematics    (S.,   L.,   and  A.) 

Poultry  Husbandry 

Romance  Languages 

SOPHOMORE,  JUNIOR,   AND   SENIOR  ELECTIVES 

Nearly  all  of  the  divisions  offer  elective  work  to  sophomores,  juniors, 
and  seniors. 

Elective  courses  in  the  college  of  Science,  Literature,  and  the  Arts, 
are  separated  into  Junior  College  courses,  open  to  freshmen  and  sopho- 
mores, and  Senior  College  courses,  open  to  juniors  and  seniors.  In  addi- 
tion to  satisfying  other  prerequisites  an  average  grade  of  C  must 
be  maintained  for  the  first  two  years  in  order  to  register  for  a  Senior 
College  elective. 


DESCRIPTION  OF  COURSES 

For  explanation  of  course  numbers  and  credits  see  page  16. 

AGRICULTURAL  BIOCHEMISTRY 

Professor  Ross  A.  Gortner;  Associate  Professors  Clyde  H.  Bailey, 
LeRoy  S.  Palmer;  Assistant  Professors  R.  Adams  Dutcher,  Clar- 
ence A.  Morrow,  John  J.  Willaman. 

General  statement. — This  Division  offers  two  types  of  work,  namely, 
courses  in  those  phases  of  chemistry  which  have  special  application  in 
agriculture  or  home  economics  for  students  whose  major  work  is  in 
other  divisions ;  and  courses  designed  to  train  chemists  for  research  or  in- 
struction in  the  special  field  of  Agricultural  Biochemistry.  For  special- 
ization in  this  Division,  see  special  requirements  in  Course  of  Study. 

COURSES 
No.  Title  Credits     Offered  to  Prereq.  courses 

Introductory  Courses 
7f,snl-8w, 

su.2        General   Agricultural    Biochem- 
istry        10     Soph.,  jr.,  sr.       Chem.  10  cred. 

15f.su.1        Principles  of  Animal  Nutrition  .        3     Soph.,  jr.,  sr.      7-8 

Advanced  Courses 
101f.su1- 

102w,su.    Agricultural  Quantitative  Anal- 
ysis         6     Jr.,  sr.  7-8 

103f.su.1      Dairy  Chemistry 5     Jr.,  sr.  7-8 

106f.            Agricultural   Products  and  By- 
products          5     Sr.  101-102 

108s,su.2     Chemistry  of  Wheat  and  Wheat 

Products 3     Jr.,  sr.  7-8 

110s.su.2     Flour  Laboratory  Methods ... .        5     Jr.,  sr.  101-102,   or   Chem.    131- 

132,  parallel  108 
lllf.su- 

112w,su.     Phytochemistry 6     Sr.  Biol.  10  cred.,  Org.Chem. 

113f,su- 

114w,su.     Biochemical  Laboratory   Meth- 
ods          4     Sr.  Quant.      Anal.,     parallel 

111-112 
116f,w,s 

su.        Chemistry  of  "Vitamines"  and 

Deficiency  Diseases 3  or  5  Sr.  111-112,     113-114,     or 

Physiol.     101-102,     or 
7-8  and  15. 
118f,w,s, 

su.        Laboratory    Problems    in    Bio- 
chemistry  3  or  5  Sr.  111-112,   113-114;  or  103 

or  110. 

1  Offered  in  alternate  summers,  offered  in  1920. 

2  Offered  in  alternate  summers,  not  offered  in  1920. 
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INTRODUCTORY  COURSES 
7f,su1-8w,su.2  General  Agricultural  Biochemistry.  A  lecture  and 
laboratory  course  involving  a  qualitative  and  quantitative  study  of  the 
types  of  organic  and  inorganic  compounds  found  in  plants  and  ani- 
mals and  of  the  chemical  changes  involved  in  metabolism,  growth, 
and  maintenance.    Dutcher. 

ISfjSU.1  Principles  of  Animal  Nutrition.  A  course  consisting  of  lec- 
tures, recitations,  and  collateral  reading  emphasizing  the  chemical  and 
physiological  principles  underlying  digestion,  metabolism,  utilization 
of  feeds,  maintenance,  growth,  fattening,  milk  production,  vitamine 
hypothesis,  and  deficiency  diseases.     Dutcher. 

ADVANCED  COURSES 
101f,su1-102w,su.1  Agricultural  Quantitative  Analysis.  The  estima- 
tion of  inorganic  and  organic  constituents  of  agricultural  products, 
the  proximate  analysis  of  foods  and  feeding  stuffs,  the  use  of  the 
polariscope,  immersion  refractometer,  colorimeter  and  nephelometer, 
viscosimeter,  and  other  special  apparatus.    Morrow. 

103f,su.1  Dairy  Chemistry.  Lectures,  library,  and  laboratory  work  in- 
volving a  study  of  the  chemical  composition  of  dairy  products  and 
the  quantitative  analysis  of  these  products  as  practiced  in  control 
laboratories,  together  with  qualitative  examination  for  preservatives 
and  adulterations.     Palmer. 

106f.  Agricultural  Products  and  By-Products.  The  composition  of 
the  principal  products  and  by-products  of  agriculture  and  their  util- 
ization as  raw  material  in  various  industries,  and  the  methods  of 
chemical  control  work  in  these  industries.     Bailey. 

108s,su.2  Chemistry  of  Wheat  and  Wheat  Products.  A  lecture  course, 
with  collateral  library  reference  work,  on  the  chemical  technology  of 
the  production  and  milling  of  wheat  and  the  conversion  of  its  products 
into  human  food.    Bailey. 

110s,su.2  Flour  Laboratory  Methods.  A  laboratory  course  in  methods 
of  analyses  of  wheat  and  its  products ;  milling  tests  of  wheat,  bak- 
ing and  special  tests  of  flour.  Designed  to  train  students  for  re- 
search and  control  work  in  the  cereal  industry.    Batley. 

lllf,su-112w,su.  Phytochemistry.  Advanced  course  dealing  with  the 
colloidal  state,  and  the  chemistry  of  proteins,  carbohydrates,  glu- 
cosides,  tannins,  fats,  plant  acids,  enzymes  and  pigments  and  their 
physico-chemical  relations  to  the  vital  processes  involved  in  growth 
and   nutrition.    Morrow. 


1  Offered  in  alternate  summers,  offered  in  1920. 
8  Offered  in  alternate  summers,  not  offered  in  1920. 
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113f,su-114w,su.  Biochemical  Laboratory  Methods.  A  laboratory  course 
paralleling  the  lectures  in  111,  using  recent  methods  for  the  investi- 
gation of  biologically  important  compounds,  with  especial  reference 
to  the  detection  and  estimation  of  such  compounds  in  cells  or  tissues. 
Morrow. 

116f,w,s,su.  The  Chemistry  of  "Vitamines"  and  Deficiency  Diseases. 
Lectures,  consultations,  and  library  work  on  special  nutritional  prob- 
lems accompanied  by  chemical  and  biological  studies  of  food  materials 
from  the  standpoint  of  their  "vitamine"  content.     Dutcher. 

118f,w,s.su.  Laboratory  Problems  in  Biochemistry.  Special  laboratory 
work  in  the  preparation  and  isolation  of  pure  compounds  which  occur 
in  living  cells,  the  study  of  biochemical  reactions,  and  special  methods 
of  identification  or  determination  of  biochemical  products.  Gortner, 
Bailey,  Palmer,  Dutcher,  Morrow,  Willaman. 

AGRICULTURAL  ECONOMICS 
See  Economics  (page  45). 

AGRICULTURAL   EDUCATION 
Professors  Ashley  V.  Storm,  Dexter  D.  Mayne;  Assistant  Professors 
William  P.  Dyer,  Albert  M.  Field;    Instructor  John  V.  Ankeney; 
Extension  Specialists  Theodore  A.  Erickson,  George  F.  Howard. 

General  statement. — For  specialization  in  this  Department,  see  special 
requirements  in  Course  of  Study. 

COURSES 
No.  Title  Credits    Offered  to  Prereq.  courses 

Introductory  Courses 
llf.w.s.       Principles  of  Vocational  Educa- 
tion        3         Jr.,sr.2  None 

21f,w  Vocational  Education 3         Jr.,  sr.2  None 

41f,w-42w, 

s.         Teaching 6        Sr.«  131,    Agron.    121,    122, 

123,    see    course    de- 
scription 
63f-64w- 

65s.       General  Agriculture 9         All  None 

68w-69s.     Home  and  School  Gardening..  . .       6         Jr.,  sr.*  None 

Advanced  Courses 

12  lw.         Teachers'    Course — Home    and 

School  Garden  Supervision.  . .       2         Approval  of  Division 

131f,w,s.  Methods  in  Teaching  High- 
School  Agriculture 5       Jr.,1  sr.»  1 1 

133f,w,s.     Organization  and   Methods  for 

Manual  Training 3      Jr.,  sr.  11 

1  Open  to  juniors  on  approval  of  the  Chief  of  the  Division. 
»  Offered  only  to  those  preparing  to  teach. 
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No.                                Title                           Credits  Offered  to  Prereq.  courses 
151f,w- 

152w,s.   Organization  and  Management.  6  Sr.2                        68-69 

153su.          Consolidated  Rural  Schools ... .  3  All2                        None 
161f-162w- 

163s.      Fundamentals  of  Agriculture ..  .  9  Jr.,  sr.2                  None 

171f,w.        Extension  Work 3  Sr.                          None 

173f,w,s.     History  of  Agriculture 3  Soph.,  jr.,  sr.       None 

175f,w.        Visual  Presentation 3  Jr.,  sr.                   None 

176s.            Advanced  Visual  Presentation .  .  3  Jr.,  sr.                   175 
18  lw.          Agricultural        Statistics       and 

Graphic  Representation 3  Soph.,  jr.,  sr.       None 

191f-192w- 

193s.      Seminar  in  Agricultural  Educa- 
tion   3-9  Sr.2                         None 

2  Offered  only  to  those  preparing  to  teach. 

INTRODUCTORY   COURSES 

llf,w,s.  Principles  of  Vocational  Education.  The  fundamental  prin- 
ciples upon  which  education  is  based.  Emphasis  is  placed  on  those 
phases  which  are  most  closely  related  to  vocational  education.     Dyer. 

21f,w.  Vocational  Education.  A  short  history  of  vocational  educa- 
tion; present  status  in  Europe  and  the  United  States;  manual  train- 
ing, and  home  arts  in  an  educational  system;  place  of  agriculture  in 
the  public  schools  with  special  reference  to  Minnesota.     Mayne. 

41f,w-42w,s.  Teaching1.  Observation  of  regular  classes;  interpretation 
of  class  practices ;  preparation  of  lesson  plans  and  actual  teaching  of 
classes  under  careful  supervision  in  recitation  and  laboratory;  crit- 
icism and  discussion  of  plans,  methods,  and  results  of  student's 
teaching.  Students  are  admitted  to  this  course  only  when  recom- 
mended by  the  faculty  of  the  division  in  which  they  are  specializing 
and  when  accepted  by  the  Division  of  Agricultural  Education.  Storm, 
Ankeney,  Dyer,  Field. 

63f-64w-65s.  General  Agriculture.  For  students  specializing  in  such 
divisions  as  Agricultural  Biochemistry,  Entomology,  and  Economic 
Zoology,  Plant  Pathology,  and  in  other  colleges.  A  series  of  units 
by  division  chiefs  and  other  agricultural  specialists.     Storm,  Mayne. 

68w-69s.  Home  and  School  Gardening.  Lecture  and  laboratory.  The 
elements  of  horticulture  as  applied  to  high-school  instruction,  plant 
propagation,  fruit  growing,  home  gardening,  school  gardening,  and 
the  planning  of  home  and  school  grounds.  Same  as  Hort.  94-95. 
Field,  Brierley. 

ADVANCED  COURSES 
121w.  Teachers'   Course — Home   and    School   Garden    Supervision.     A 
lecture  and  laboratory  course  designed  to  give  teachers  the  prepara- 


1  Students   who   are   prepared   may   be   required   to   do   their   teaching   in   manual 
training. 
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tion  necessary  for  the  proper  planning,  management,  and  supervision 
of  home  and  school  gardens.     Field,  Ankeney. 

131f,w,s.  Methods  in  Teaching  High-School  Agriculture.  Fundamental 
elements  of  method  in  teaching  as  related  to  teaching  agriculture  in 
high  school.  Organizing  subject-matter  of  daily  work;  selection  and 
manipulation  of  devices.  Classroom  and  laboratory  method.  Specific 
plans  for  teaching  secondary  agriculture.     Field. 


133f,w,s.  Organization  and  Methods  for  Manual  Training. 


151f,w-152w,s.  Organization  and  Management.  Organization  and  man- 
agement of  work  in  secondary  schools,  particularly  of  Minnesota,  with 
special  reference  to  agricultural  work,  courses  of  study,  programs, 
equipment,  laboratory  and  class  management,  extension  work,  plots, 
and  coordination  of  work.     Storm,,  Dyer. 

153su.  Consolidated  Rural  Schools.  Building  arrangements,  selection  of 
teachers,  equipment,  transportation  of  pupils,  health  supervision,  home 
project  work,  and  other  problems  in  organization  and  management  of 
consolidated  rural  schools  from  the  viewpoint  of  the  special  needs 
of  rural  life.     Dyer. 

161f-162w-163s.  Fundamentals  of  Agriculture.  Essential  for  principals 
and  superintendents  of  schools  in  which  agriculture  is  taught,  and 
valuable  for  students  of  other  colleges  whose  time  for  agriculture 
is  limited.  Agricultural  college  experts  will  give  work  in  their 
special  fields.     Storm,   

171  f,w.  Extension  Work.  Federal,  state,  and  local  extension  aims,  or- 
ganization. Assembling  and  use  of  extension  data  and  equipment. 
Development  of  extension  methods  especially  as  applied  to  the  work 
in  Minnesota 

173f,w,s.  History  of  Agriculture.  A  history  of  agricultural  progress 
with  special  reference  to  the  greater  movements  and  to  sources  from 
which  modern  agriculture  has  received  its  most  valuable  acquisitions. 
Comparisons  of  our  own  agriculture  with  that  of  other  countries. 
Dyer. 

175f,w.  Visual  Presentation.  To  prepare  persons  for  presenting  mate- 
rials by  means  of  slides,  films,  charts,  etc.  Students  assisted  in  as- 
sembling materials  for  their  own  use  and  in  acquiring  skill  and 
technique  in  preparation  and  operation  of  various  mediums.  An- 
keney. 

176s.  Advanced  Visual  Presentation.  Continuation  of  175.  Further 
work  in  design  and  construction  of  charts  and  lantern  slides.  Special 
study  of  motion  picture  machines.  Actual  practice  in  effective  use 
of  visual  aids  ia  lecture  and  recitation.    Ankeney. 
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181.  Agricultural  Statistics  and  Graphic  Representation.  Course 
teaches  application  of  statistical  methods  to  agriculture  and  different 
means  of  representing  agricultural  statistics  graphically.  Of  value  to 
all  students  to  enable  them  to  interpret,  present,  and  use  agricultural 
statistics  and  graphic  representations.     

191f-192w-193s.  Seminar  in  Agricultural  Education.  Critical  studies 
of  important  problems  in  agricultural  education ;  opportunity  for  indi- 
vidual investigation  and  research;  review  and  interpretation  of  cur- 
rent educational  literature.     Storm,  Field. 


AGRONOMY  AND  FARM  MANAGEMENT 

Professor  Andrew  Boss;  Associate  Professors  Albert  C.  Arny,  Her- 
bert K.  Hayes,  Francis  W.  Peck;1  Assistant  Professors  Louis  B. 
Bassett,  Ralph  J.  Garber,  Frederick  H.  Steinmetz;  Extension  Spe- 
cialists William  L.  Cavert,  Thomas  B.  McCullough. 

General  statement. — For  specialization  in  this  Department,  see  special 
requirements  in  Course  of  Study. 

COURSES 

No.  Title  Credits     Offered  to  Prereq.  courses 

Introductory  Courses 

If ,w,s,su.    Farm  Crops 3       All  None 

lis.  Farm  Machinery 3       Jr.,  sr.  None 

Advanced  Courses 

101s.  Farm  Management  1 3       Jr.,  sr.  1,  Econ.  6 

102f,w,su.  Farm  Management  II:    Organi- 
zation        3       Sr.  1,  Econ.  6,  An.    Husb 

6  or  8,  Soils  1 
103 w.s.       Farm  Management  II:     Opera- 
tion         3       Sr.  102 

104s.  Farm  Management  III 3       Sr.  101,  103 

121f.  Cereal  Crops 3       Jr.,  sr.  1,  Bot.  10  cred. 

122w.  Corn  and  Potato  Crops 3       Jr.,  sr.  1,  Bot.  10  cred; 

123s.  Forage  and  Fiber  Crops 3       Jr.,  sr.  1,  Bot.  10  cred. 

131f.  Principles  of  Genetics 3       Jr.,  sr.  Bot.  10  cred.,  An.  Biol. 

10  cred. 

132s,su.      Farm  Crops  Plant  Breeding 3       Jr.,  sr.  131 

INTRODUCTORY  COURSES 
lf,w,s,su.  Farm  Crops.    An  elementary  study  of  the  important  field  crops 
of  the  United  States  with  emphasis  upon  those  of  local  importance; 
distribution,  economic  importance,  agricultural  classification,  cultural 
methods,  and  principles  of  improvement.    Garber,  Steinmetz. 

lis.  Farm  Machinery.  Lectures  and  laboratory  work  covering  classifi- 
cation, mechanical  construction,  adjustment,  and  operation  of  the  dif- 
ferent kinds  of  farm  machinery.    Bassett. 


1  On  leave  of  absence. 
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ADVANCED  COURSES 
101  s.  Farm  Management  I.     Farm  Records — A  study  of  simple  farm  ac- 
counting and  of  the  forms  and  methods  employed  in  making  cost  of 
production  studies,  and  farm  management  surveys.     Practice  given  in 
the  art  of  record  keeping  and  accounting.    

102f,w,su.  Farm  Management  11 :  Organization.  A  course  in  which  the 
business  side  of  farming  is  emphasized.  Special  attention  is  given  to 
farm  organization  and  equipment.     Boss. 

103w,s.  Farm  Management  II :  Operation.  Continuation  of  102,  Special 
attention  is  given  to  farm  operation.    Boss. 

104s.  Farm  Management  III .  An  advanced  seminar  course,  including 
cost  of  production  studies,  farm  business  analyses,  and  farm  practices. 
Boss. 

121  f.  Cereal  Crops.  An  advanced  study  of  the  cereal  crops.  Structure, 
group  classification,  improvement,  growing  and  utilization.  Brief 
score-card  practice  and  a  limited  amount  of  placing  on  intrinsic  value 
included.    Arny. 

122w.  Corn  and  Potato  Crops.  A  study  of  the  corn  and  potato  crops 
similar  to  that  outlined  for  Course  121.    Arny. 

123s.  Forage  and  Fibre  Crops.  A  study  of  forage  plants  through  as- 
signed reading,  laboratory  and  field  work.  Following  the  study  of 
each  crop  some  attention  is  given  to  score-card  practice  and  compara- 
tive placing  of  representative  samples.    Arny. 

131  f.  Principles  of  Genetics.  Lectures  and  laboratory  work  designed 
to  familiarize  the  student  with  the  underlying  principles  of  breeding. 
Heredity  variation,  biometry,  and  evolution  are  emphasized.  Same  as 
Hort.  109.    Hayes,  Dorsey. 

132s,su.  Farm  Crops  Plant  Breeding.  Applied  genetics  is  emphasized. 
Methods  of  breeding  each  of  the  important  agricultural  and  horticul- 
tural crops  with  special  attention  to  experiment  station  investigations 
and  to  the  methods  used  by  plant  breeders.    Hayes,  Garber. 

ANIMAL  BIOLOGY 
COLLEGE  OF  SCIENCE,   LITERATURE,  AND  THE  ARTS 
Professors  Henry  C  Nachtrieb,  William  A.  Riley,  Thomas  S.  Roberts, 
Charles  P.  Sigerfoos;  Associate  Professor  Hal  Downey;  Assistant 
Professors  Royal  N.  Chapman,  Elmer  J.  Lund,  Oscar  W.  Oest- 
lund;  Instructors  George  D.  Allen,  Adolph  Ringoen. 

General  statement. — Courses  in  this  Department  are  closely  correlated 
with  those  offered  by  the  Division  of  Entomology  and  Economic  Zoology 
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of    the    College    of    Agriculture,    Forestry,    and    Home    Economics.      For 
courses  of  that  Division,  see  page  50. 

COURSES 
No.  Title  Credits      Offered  to  Prereq.  courses 

Introductory  Courses 
lf,w,s-2w, 

s.su.         General  Zoology 101      All  None 

9f,s-10w.     Histology  and  Embryology  ...  .      10l      Soph.,  jr.,  sr.       1-2 

17f-18w.     General  Physiology 101      Soph.,  jr.,  sr.       15  cred.  or  10  cred.  and 

Chem.    or    Phys.     10 
cred. 
23s.  Morphogenesis  and  Behavior  of 

Organisms 5       All  15  cred.  or  10  cred.  and 

Chem.    or    Phys.    10 
cred. 

27s.  Comparative  Anatomy 5       All  1-2  • 

35s.  General  Embryology 5       All  1-2 

37f-38w.      General  Entomology 10l      Soph.,  jr.,  sr.       1-2 

43s, su.         Introductory  Entomology 5       All  1-2 

44f,s.  Animal  Parasites 5       Soph.,  jr.,  sr.       1-2 

45w,su.       Insects  and  Disease 3       Soph.,  jr.,  sr.      44 

59s.  General  Ecology ' 5       All  1-2 

Advanced  Courses 

107s.            Protozoology 3  Jr.,  sr.                   15  cred.  inch  1-2 

109f-110w.  General  Physiology 101  Jr.,  sr.                   20  cred. 

114w- 115s.  Ornithology .  ...  61  Jr.,  sr.                   1-2 

117f-118w- 

1 19s.       Ecology  of  Insects 91  Jr.,  sr.                   43 

124  su.        Advanced  Ecology 5  Jr.,  sr.                   117-118-119 

125f-126w- 

127s.      Advanced  Entomology 91  Jr.,  sr.                   37-38  or  43 

130w.  Biology  and  Taxonomy  of  the 

Aphididae 3  Jr.,  sr.                   20  cred.  incl.   1-2. 

139s,su.       Histology  and   Development  of 

Insects 5  Soph.,  jr.,  sr.      37-38  or  43 

182w.           Genetics  and  Eugenics 3  Jr.,  sr.                   9-10 

For  additional  courses,  see  the  bulletin  of  the  College  of  Science,  Literature,  and 
the  Arts. 

1  The  full  course  must  be  completed  before  credit  will  be  allowed. 

INTRODUCTORY  COURSES 
lf,w,s-2w,s,su.  General  Zoology.  A  survey  of  the  animal  kingdom,  em- 
phasizing the  principles  of  development  and  structure  in  relation  to 
functions  and  habit,  heredity  and  evolution,  and  the  animals  of  eco- 
nomic importance.  Lectures,  quizzes  and  laboratory.  Nachtrieb, 
Sigerfoos,  Lund,  Allen,  Ringoen. 

9f,s-10w.  Histology  and  Embryology.  A  comparative  microscopic  study 
of  the  origin  and  structure  of  the  tissues  of  vertebrates  and  inverte- 
brates, and  of  the  organs  of  mammals.  Textbook,  lectures,  and  lab- 
oratory.    Downey. 

17f-18w.  General  Physiology.  Physical  and  chemical  properties  of  liv- 
ing protoplasm  and  cells.    Various  organisms  are  selected  which  show 
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the  nature  of  physiological  processes  and  introduce  the  student  to 
quantitative  experimental  methods  in  biology.  Laboratory,  lectures, 
and  reading.    Lund. 

23s.  Morphogenesis  and  the  Behavior  of  Organisms.  Physiology  of  de- 
velopment of  the  egg.  Regeneration.  Production  of  heat,  light,  and 
electricity  in  animals.  Comparative  physiology  of  the  nervous  sys- 
tem, sense  organs,  and  reactions  in  lower  animals.  Laboratory,  lec- 
tures, and  reading.    Lund. 

27s.  Comparative  Anatomy  of  Vertebrates.  Lectures,  quizzes,  and  lab- 
oratory work. , . 

35s.  General  Embryology.  A  survey  of  general  embryology  and  the  or- 
ganogeny of  the  vertebrates.  Conference,  reference,  and  laboratory 
work.     Nachtrieb. 

37s-38w.  General  Entomology.  Elements  of  entomology  leading  up  to 
discussion  of  the  principles  of  taxonomy  and  their  application  to  the 
classification  of  insects.    Oestlund. 

43s.  Introductory  Entomology.  The  structure,  development,  and  classifi- 
cation of  insects.  An  introductory  course  in  entomology  and  prepara- 
tory for  courses  in  economic  entomology.     Oestlund. 

44f,s.  Animal  Parasites  and  Parasitism.  Lectures  and  laboratory  work. 
A  consideration  of  the  origin  and  biological  significance  of  parasitism, 
and  the  structure,  life  history,  and  economic  relations  of  representa- 
tive parasites.  Methods  of  control  and  prevention  will  be  emphasized. 
Riley. 

45w,su.  Relation  of  Insects  to  Disease.  The  causation  and  transmission 
of  disease  by  insects  and  other  arthropods.  Life  history,  habits,  and 
methods  of  control  of  hominoxious  species.    Riley. 

59s.  General  Ecology.  A  general  course  covering  the  relationships  of 
animals,  animal  societies  and  faunas  to  the  inorganic  and  organic 
factors  of  the  environment.  The  course  consists  of  lectures,  assigned 
reading,  recitations,  laboratory  and  field  work.     Chapman. 

ADVANCED  COURSES 
107s.  Protozoology.     Lectures,    reference    and    laboratory    work    on    the 
structure  and  life  histories  of  Prototoa,  with  special  reference  to  the 
relation  of  the  Protozoa  to  diseases  of  animals.     Sigerfoos. 

109f-110w.  General  Physiology.  A  thoro  survey  of  fundamental  physio- 
logical processes  in  organisms.  Based  on  Bayliss's  "Principles  of  Gen- 
eral Physiology."    Laboratory,  lectures,  and  reading.    Lund. 

114w-115s.  Ornithology.  Structure,  classification,  and  habits  of  birds 
with  special  reference  to  the  birds  of  Minnesota.  Considerable  time 
devoted  to  field  study.  Bird  or  field-glasses  and  handbook  required. 
Laboratory,  lectures,  and  quizzes.    Class  limited  to  ten.    Roberts. 
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117f-118w-119s.  Ecology  of  Insects.  General  principles  of  ecology  with 
special  reference  to  the  insects  of  Minnesota.  Lectures,  laboratory, 
assigned  reading,  and  field  work.    Chapman. 

124su.  Advanced  Ecology.  Similar  to  117-118-119  with  special  field  work. 
Chapman. 

125f-126w-127s.  Advanced  Entomology.  Advanced  work  in  the  lines  of 
morphology  and  classification  of  insects,  with  lectures  on  the  history  of 
entomology.     Oestlund. 

130w.  Biology  and  Taxonomy  of  the  Aphididae.  Intensive  study  of  the 
natural  history,  bibliography,  and  classification  of  the  Aphididae. 
Oestlund. 

139s,su.  Histology  and  Development  of  Insects.  Lectures  and  labora- 
tory work  on  the  histology,  embryonic  and  postembryonic  development 
of  insects.    Riley. 

182w.  Genetics  and  Eugenics.  Facts  and  theories  of  heredity  and  the 
application  of  the  laws  governing  natural  inheritances  for  the  improve- 
ment of  the  race.  Lectures,  references,  quizzes,  and  demonstrations. 
(Not  offered  in  1919-20.)     . 

ANIMAL  HUSBANDRY 
ANIMAL  INDUSTRY  GROUP 
Professors  Carl  W.  Gay,  Walter  H.  Peters,  Henry  W.  Vaughan;  As- 
sistant Professor  Phillip  A.  Anderson;  Instructors  Arthur  L.  An- 
derson, Norris  K.  Carnes. 

COURSES 
No.  Title  Credits     Offered  to  Prereq.  courses 

Introductory  Courses 
lf,w.        Types  and  Breeds  of  Livestock. . .        5       All  None 

2f.  Livestock  Judging 3       Soph.,  jr.,  sr.  1 

3f-4w.     Market  Classes  of  Livestock 6       Soph.,  jr.,  sr.  2 

5w.  Livestock  Breeding 3       Sr.  Vet.  Med.  6,  Agron.  131 

6w.  Livestock  Feeding 5       Sr.  Agr.  Biochem.  15 

7f.  Meats 3       Sr.  3,  Agr.  Biochem.  15 

8s.  Elements  of  Feeding 3       Jr.,  sr.  None 

9s.  Pedigrees  and  Herd  Books 3       Sr.  5 

Advanced  Courses 

101  f.  Advanced  Stock  Judging 3  Sr.  3-4 

102s.  Horse  Husbandry 3  Sr.  3-4,  5,  6 

103s.  Beef  Cattle  Husbandry 3  Sr.  3-4,  5,  6 

104s.  Sheep  Husbandry 3  Sr.  3-4,  5,  6 

105s.  Swine  Husbandry 3  Sr.  3-4,  5,  6, 

106w.  Advanced  Meats 3  Sr.  7 

107s.  Meat  Problems 3  Sr.  106 

j0§§,  Seminar , .  , 3  Sr.  5,  6 
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INTRODUCTORY  COURSES 
lf,w.  Types  and  Breeds  of  Livestock.    The  types  as  related  to  perform- 
ance or  production  in  horses,  beef  cattle,  sheep,  and  swine,  and  the 
origin,  history,  characteristics,  and  economic  importance  of  the  breeds, 
classified  according  to  type.    Gay,  Carnes. 

2f.  Livestock  Judging.  Practice  in  judging  horses,  cattle,  sheep,  and  hogs 
from  both  the  type  and  the  breed  standpoint.    A.  L.  Anderson. 

3f-4w.  Market  Classes  of  Livestock.  Livestock  markets  and  marketing 
methods.  The  market  classes  of  horses,  cattle,  sheep,  and  swine. 
Practice  in  classifying,  judging,  and  appraising  livestock.     Vaughan. 

5w.  Livestock  Breeding.  The  application  of  the  principles  of  genetics  to 
the  breeding  of  livestock;  a  review  of  the  master-breeders'  methods 
and  consideration  of  the  practical  breeders'  problems.     Gay. 

6w.  Livestock  Feeding.  Feeding  livestock  under  farm  conditions;  effi- 
ciency and  economy  in  growing  and  fattening  meat  animals;  feeding 
draft  horses  and  colts.  Consideration  of  experimental  work  and  pres- 
ent practice.  Practical  feeding  problems.  Only  three  credits  allowed 
to  those  who  have  completed  Course  8.    Peters. 

7f.  Meats.  General  course  in  the  dressing  of  animals  and  the  cutting  of 
carcasses.     Lectures  and  laboratory  work.     P.  A.  Anderson. 

8s.  Elements  of  Feeding.  A  general  course  giving  a  brief  survey  of 
livestock  and  dairy  feeding  designed  for  those  students  not  specializ- 
ing in  either  animal  or  dairy  husbandry.  Not  open  to  those  who  have 
completed  Course  6  or  Dy.  Husb.  103.    Peters,  Cort. 

9s.  Pedigrees  and  Herd  Books.  Pedigree  registration ;  laboratory  practice 
in  the  use  of  the  stud,  herd,  and  flock  records ;  tracing  and  tabulating 
pedigrees.    Vaughan. 

ADVANCED  COURSES 
101  f.  Advanced  Stock  Judging.     Competitive  judging  of  all  types,  breeds, 
and  classes  of  livestock  supplemented  by  visits  to  nearby  stock  farms. 
Peters. 

102s.  Horse  Husbandry.  Stud-farm  management;  the  selection  of  foun- 
dation stock  and  the  breeding,  feeding,  and  marketing  of  horses. 
Horse-power;  factors  determining  a  horse's  efficiency  for  work.   Gay. 

103s.  Beef  Cattle  Husbandry.  The  management  of  pure  blood  and  grade 
herds ;  selection  of  foundation  stock,  sales,  and  shows,  building,  equip- 
ment, labor.  Practicums  in  fitting  cattle  for  show  and  sale,  animal 
photography,  preparation  of  feeds,  and  the  care  of  cattle.     Peters. 

104s.  Sheep  Husbandry.  The  care  and  management  of  pure-bred  sheep, 
Study  of  pedigrees,  registrations,  fitting  for  show  purposes,  market- 
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ing.     Practicums  in  feeding,  shearing,  blocking,  and  caring  for  young 
lambs.     P.  A.  Anderson. 

105s.  Swine  Husbandry.  Cost  of  producing  pork;  equipment;  swine 
types ;  pure-bred  versus  market  hogs ;  building  a  breeding  herd ;  feed- 
ing ;  marketing  breeding  stock ;  herd  management ;  pedigree  studies ; 
fitting  and  showing.    Barn  work  and  feeding  practice.    Vaughan. 

106w.  Advanced  Meats.  Practice  work  in  dressing  animals  and  cutting 
carcasses  giving  particular  attention  to  conformation  as  related  to 
dressing  percentage  and  the  carcass;  also  a  study  of  the  physical  and 
chemical  composition  of  meat.    P.  A.  Anderson. 

107s.  Meat  Problems.  The  wholesale  cuts  and  grades  of  meat;  the  pack- 
ing industry  and  the  utilization  of  by-products.  Special  problems  and 
trips  to  packing  establishments.    P.  A.  Anderson. 

108s.  Seminar.  Special  problems  and  review  of  investigations  pertaining 
to  the  livestock  industry.     Gay. 

BACTERIOLOGY  AND  IMMUNOLOGY 
MEDICAL  SCHOOL 
Professor  Wjnford  P.  Larson  ;  Instructor  Anne  G.  Benton  ;  Assistants 
Robert  G.  Green,  Siegfried  F.  Herrmann. 

COURSES 
No.  Title  Credits    Offered  to  Prereq.  courses 

Introductory  Course 

6f,w,s.     Elementary  Bacteriology 4       Soph.,  jr.,  sr.      None 

For  additional  courses  see  the  bulletin  of  the  Medical  School. 

INTRODUCTORY  COURSE 
6f,w,s.  Elementary  Bacteriology.  Lecture  and  laboratory  course.  The 
principles  and  technique  of  general  bacteriology.  Studies  in  the  mor- 
phologic and  biologic  characters  of  the  common  bacteria.  Prepara- 
tion of  culture  media.  Disinfectants  and  disinfection.  Bacteriology 
of  water  and  food  products.    Larson,  Benton,  Green,  Herrmann. 

BEE  CULTURE 

Professor  Francis  Jager;  Instructor  Lloyd  V.  France. 

General  statement. — Theoretical  and  practical  instruction  on  bees, 
honey,  and  wax  production.  At  least  one  year  of  botany  should  be  com- 
pleted before  electing  these  courses.  General  zoology  and  economic  en- 
tomology are  also  desirable.  If  not  already  completed  they  should  be 
taken  at  same  time  as  the  courses  in  bee  culture. 
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COURSES 

No.  Title  Credits     Offered  to  Prereq.  courses 

Introductory  Courses 

ls.su.      Elements  of  Beekeeping  1 3       Jr.,  sr.  None 

2f,w.        Elements  of  Beekeeping  II 3       Jr.,  sr.  None 

3w-4s.     Advanced  Beekeeping 6       Jr.,  sr.  1  or  2 

5su.         Queen  Raising 3       Jr.,  sr.  1  or  2 

INTRODUCTORY  COURSES 
ls,su.  Elements  of  Beekeeping  I.     Fundamentals  of  bee  behavior  during 
the  honey  season.     Modern  equipment  for  beekeeping  practice.     Fun- 
damentals of  beekeeping  practice  during  the  honey  season.     Produc- 
tion of  comb  and  extracted  honey.    Jager. 

2f,w.  Elements  of  Beekeeping  II.  Fundamentals  of  bee  behavior  outside 
of  the  active  season.  Fundamentals  of  beekeeping  practice  outside 
of  active  season.     Indoor  and  outdoor  wintering.    Jager. 

3w-4s.  Advanced  Beekeeping.  Bee  anatomy,  bee  botany,  bee  geography 
in  their  relations  to  commercial  honey  production.     Jager. 

5su.  Queen  Raising.  Selecting  queens,  principles  of  reproduction,  graft- 
ing, drone  raising,  mating.  Nuclei,  mailing,  introducing.  Bee  diseases. 
In  connection  with  Zumbra  Heights  queen  bee  raising  station.    Jager. 


BOTANY 

COLLEGE  OF  SCIENCE,  LITERATURE,  AND  THE  ARTS 

Professors  C.  Otto  Rosendahl,  Elias  J.  Durand,  Lee  I.  Knight, 
Josephine  E.  Tilden  ;  Assistant  Professors  Frederic  K.  Butters, 
William  S.  Cooper,  Ned  L.  Huff. 

COURSES 

No.  Title  Credits      Offered  to  Prereq.  courses 

Introductory  Courses 

lf,s-2w,f.     General  Botany 10i      All  None 

7s.  Taxonomy  of  Flowering  Plants 5       All  2 

llf.  Algae  and  Fungi 5       Soph.,  jr.,  sr.  2 

12w.  Bryophytes  and  Pteridophytes 5       Soph.,  jr.,  sr.  2 

13s.  Angiosperms  and  Gymnosperms 5       Soph.,  jr.,  sr.  7  or  12 

17w.  Anatomy  of  Vascular  Plants 5       Soph.,  jr.,  sr.  2 

5 If.  Histological  Methods 3       Jr.,  sr.  15  cred. 

52f.  Plant  Physiology 5       Jr.,  sr.  15  cred. 

53w.  Botany  of  Economic  Plants 5       Jr.,  sr.  15  cred. 

54s.  Elementary  Ecology 5       Jr.,  sr.  52 

Advanced  Courses 
101f-102w- 

103s.      Fungi 9       Jr.,  sr.  7,  1 1 

105s.  Algae 5       Jr.,  sr.  11 

107w.  Bryophytes 5       Jr.,  sr.  7,12 

108s.  Pteridophytes 5       Jr.,  sr.  7,12 

1  Course  2  must  be  completed  before  credit  is  allowed. 
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No.      Credits                         Title  Offered  to  Prereq.  courses 

1 10s.           Gymnosperms 5  Jr.,  sr.  7,  13 

113f-114w- 

115s.            Advanced  Taxonomy 9  Jr.,  sr.  7 

118w-l  19s.  Cytology 6  Jr.,  sr.  51 

131f.           Field  Ecology 5  Sr.  54 

133s.           Forest  Geography  of  North  America. .  5  Sr.  54,  131  advised 

141f.            Advanced  Plant  Physiology  1 5  Sr.  52,  Org.  Chem. 

142 w.          Advanced  Plant  Physiology  II 5  Sr.  52,  Org.  Chem. 

143s.           Advanced  Plant  Physiology  III 5  Sr.  52,  Org.  Chem. 

For  additional  courses  see  the  bulletin  of  the  College  of  Science,  Literature,  and  the 
Arts. 

INTRODUCTORY  COURSES 
lf,s-2w,f.  General  Botany.1  Fundamental  principles  of  botany.  Survey 
of  organs  of  the  flowering  plant ;  its  internal  structure  and  physiology. 
Representatives  of  the  algae,  fungi,  liverworts,  etc.,  examined  with 
special  reference  to  tracing  evolution  of  the  vegetable  kingdom.  Dur- 
and,  Butters,  Huff  and  Assistants. 

7s.  Taxonomy  of  Flowering  Plants.  A  general  study  of  the  classifica- 
tion and  relationships  of  flowering  plants.  Laboratory  and  field  prac- 
tice in  the  determination  of  species,  together  with  lectures  and  quizzes. 
Rosendahl. 

llf.  General  Morphology  of  Algae  and  Fungi.  A  general  survey  of  the 
structure,  evolution,  and  classification  of  the  algae  and  fungi.  Lec- 
ture, laboratory,  and  field  work.    Tilden. 

12w.  General  Morphology  of  Bryophytes  and  Pteridophytes.  A  gen- 
eral survey  of  the  structure,  evolution,  and  classification  of  the  liver- 
worts, mosses,  and  ferns.    Huff. 

13s.  General  Morphology  of  Angiosperms  and  Gymnosperms.  A  gen- 
eral survey  of  the  structure,  evolution,  and  classification  of  seed 
plants.    Butters. 

17w.  Anatomy  of  Vascular  Plants.  A  study  of  the  microscopic  struc- 
ture of  vascular  plants,  the  cell,  tissues  and  tissue  systems  with  par- 
ticular attention  to  the  development  and  evolution  of  the  vascular 
system  in  the  root,  stem,  and  leaf.    Butters. 

51  f.  Histological  Methods.  Training  in  methods  used  in  the  preparation 
and  preservation  of  class  material.  Special  attention  is  given  to  meth- 
ods of  killing,  imbedding,  sectioning,  staining,  and  mounting.  Dur- 
and. 


i  Students  entering  college  with  a  year  of  high-school  botany  satisfactory  to  the  De- 
partment may  be  admitted  directly  to  Course  2.  All  such  must  present  to  the  Department 
before  registration,  their  high-school  note-book  and  a  statement  from  their  teacher  show- 
ing the  amount  and  proficiency  of  their  work. 
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52f.  Plant  Physiology.  An  introductory  course  giving  a  general  survey 
of  plant  functions.     Knight. 

53w.  Botany  of  Economic  Plants.  A  survey  course  treating  the  most 
important  botanical  features  of  the  common  plants.     Knight. 

54s.  Elementary  Ecology.  An  introduction  to  the  study  of  plants  and 
their  environment ;  investigation  of  the  habitat ;  its  effects  upon  plants 
as  individuals  and  in  mass ;  plant  communities ;  plant  successions. 
Laboratory  and  field  work,  lectures,  and  discussion.    Cooper. 

ADVANCED  COURSES 
101f-102w-103s.  Fungi.    A  general  course  in  the  morphology  and  classifi- 
cation of  the  fungi.     Fall  quarter:   Phycomycetes.     Winter  quarter: 
Ascomycetes.     Spring  quarter :  Basidiomycetes.     Durand. 

105s.  Algae.  A  study  of  freshwater  forms,  based  on  collections  made  by 
the  class.    Lectures,  laboratory,  and  field  work.    Tilden. 

107w.  Morphology  and  Taxonomy  of  the  Bryophytes.  A  special  study 
of  the  structure  and  classification  of  the  liverworts  and  mosses.  (Not 
offered  in  1919-20.)     Durand. 

108s.  Morphology  and  Taxonomy  of  the  Pteridophytes.  An  intensive 
study  of  lycopods,  ferns,  and  their  allies,  their  structure  and  history, 
with  special  attention  to  the  classification  of  living  forms.  Lectures, 
reference  reading,  and  laboratory  work.  (Not  offered  in  1919-20.) 
Butters. 

110s.  Morphology  and  Taxonomy  of  the  Gymnosperms.  An  intensive 
study  of  cycads,  conifers,  and  their  allies,  their  structure  and  history, 
with  special  attention  to  the  classification  of  living  forms.  Lectures, 
reference  reading,  and  laboratory  work.    Butters. 

113f-114w-115s.  Advanced  Taxonomy.  An  advanced  course  in  which  spe- 
cial attention  is  given  to  the  taxonomy  of  difficult  natural  groups,  in- 
volving systematic  principles  and  practice,  rules  of  nomenclature,  sys- 
tems of  classification,  etc.    Rosendahl. 

118w-119s.  Cytology.  A  survey  of  cell  structure  and  the  various  phen- 
omena of  division,  fusion,  and  metamorphosis,  together  with  a  review 
of  the  history  of  cytological  investigation.  Methods  of  cytological  re- 
search indicated  in  the  laboratory.    Rosendahl. 

131  f.  Field  Ecology.  A  careful  study  of  the  local  plant  communities  and 
successions,  followed  by  a  written  report,  and  by  a  study  of  the  gen- 
eral principles  of  plant  association  and  succession.     Cooper. 

133s.  Forest  Geography  of  North  America.  Preliminary  discussion  of 
principles  of  plant  distribution,  followed  by  detailed  study  of  the  for- 
est regions  of  North  America;  reading,  discussion,  lantern  slides, 
distribution  maps,  microscopic  work,  written  reports.    Cooper. 
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141  f.  Advanced  Plant  Physiology  I.  Physical  phases  of  plant  physi- 
ology. A  course  dealing  with  the  intake  of  materials  and  their  trans- 
location, also  the  energy  relations  of  the  plant.     Knight. 

142w.  Advanced  Plant  Physiology  II.  Plant  metabolism.  A  course 
dealing  with  the  synthesis  of  plant  food,  its  transformation  and  utili- 
zation by  the  plant.    Knight. 

143s.  Advanced  Plant  Physiology  III.  Plant  metabolism  and  growth. 
Continuation  of  142,  also  introducing  certain  fundamental  phases  of 
growth.    Knight. 

CHEMISTRY 

THE   SCHOOL  OF   CHEMISTRY 

Professors  Lauder  W.  Jones,  Charles  F.  Sidener;  Associate  Professors 
William  H.  Hunter,  Frank  H.  MacDougall;  Assistant  Professors 
Isaac  W.  Geiger,  Frank  C.  Whitmore;  Instructor  Guy  H.  Woollett. 

COURSES 

No.                                   Title                                 Credits  Offered  to  Prereq.  courses 
Introductory  Courses 

lf-2w-3s.     General  Inorganic  Chemistry 12  All  None 

9f-10w.        Advanced   General   Inorganic   Chem- 
istry        10  All  H.-S.  chem. 

lis.              Qualitative  Chemical  Analysis 4  Soph.,  jr.,  sr.  1-2-3 

12s-13f.       Qualitative  Chemical  Analysis 10  Soph.,  jr.,  sr.  9-10 

20w.            Quantitative  Analysis 5  Soph.,  jr.,  sr.  11  or  12-13 

21s.              Quantitative  Analysis 5  Soph.,  jr.,  sr.  20 

35f-36w.      Organic  Chemistry .•  .  .      10  Soph.,  jr.,  sr.  1-2-3  or  9-10 

Advanced  Courses 

126s.  Sanitary  Water  Analysis 1  or  2  Sr.  21 

141f-142w- 

143s.      Physical  Chemistry 9,  12,  or 

15      Jr.,sr.  30  cred.,  Phys.  15 

cred. 

For  additional  courses  see  the  bulletin  of  the  School  of  Chemistry. 
INTRODUCTORY  COURSES 
lf-2w-3s.  General  Inorganic  Chemistry.     Designed  for  those  who  have 
had  no  high-school  chemistry.     1-2 — A  study  of  the  general  laws  of 
chemistry  and  of  the  non-metals  and  their  compounds.    3 — Metals  and 
their  compounds.    Whitmore. 

9f-10w.  Advanced  General  Inorganic  Chemistry.  Designed  for  those 
who  have  had  one  year  of  high-school  chemistry.  9 — General  laws 
of  chemistry,  the  non-metals  and  their  compounds.  10 — Metals  and 
their    compounds    and    ionic    equilibrium,    considered    quantitatively. 


lis.  Qualitative   Chemical  Analysis.     Laboratory  work   in   systematic 
qualitative  analysis  with  lectures  on  solution,  ionization,  chemical  and 
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physical  equilibrium,  oxidation  and  reduction,  and  other  subjects  per- 
tinent to  qualitative  analysis. . 

12s-13f.  Qualitative  Chemical  Analysis.  Laboratory  work  in  system- 
atic qualitative  analysis  with  lectures  on  solution,  ionization,  chemical 
and  physical  equilibrium,  oxidation  and  reduction,  and  other  sub- 
jects pertinent  to  qualitative  analysis.     Whitmore. 

20w.  Quantitative  Analysis.  An  introductory  course  covering  the  gen- 
eral principles  and  methods  of  quantitative  analysis,  both  gravimetric 
and  volumetric.  Typical  problems  will  be  assigned  and  attention  giv- 
en to  proper  laboratory  practice.     Sidener,  Geiger. 

21s.  Quantitative  Analysis.  Supplementary  to  Course  20.  Further 
discussion  of  the  principles  and  methods  together  with  laboratory 
work  on  additional  typical  problems  in  gravimetric  and  volumetric  an- 
alysis.   Sidener,  Geiger. 

35f-36w.  Organic  Chemistry.  An  introduction  to  the  chemistry  of  car- 
bon compounds.  The  laboratory  work  will  include  the  preparation 
of  characteristic  substances.    Hunter,  Woollett. 

ADVANCED  COURSES 
126s.  Sanitary  Water  Analysis.    Lectures  and  laboratory  practice  in  the 
chemical  examination  of  potable  waters.    Sidener,  Geiger. 

141f-142w-143s.  Physical  Chemistry.  A  general  survey  of  the  subject. 
Three  lectures  and  one  recitation.  Laboratory  work  three  or  six 
hours  per  week.  Nine,  twelve,  or  fifteen  credits,  depending  on  amount 
of  laboratory  work.     MacDougall. 

DAIRY  HUSBANDRY 
ANIMAL  INDUSTRY  GROUP 
Professors  Clarence  H.  Eckles,  Robert  M.  Washburn  ;  Professor  Emer- 
itus Theophilus  L.  Haecker;  Assistant  Professors  Joseph  C.  Cort, 
Edwin  O.  Hanson  ;  Instructor  Leslie  V.  Wilson  ;  Extension  Special- 
ists Arthur  J.  McGuire,  William  A.  McKerrow,  Allan  B.  Ray- 
burn. 

COURSES 

No.  Title  Credits      Offered  to  Prereq.  courses 

Introductory  Courses 

lf.s.         Elements  of  Dairying 5       All  .      None 

2w.  Dairy  Bacteriology 3       Soph.,  jr.,  sr.  Bact.  6 

3f.  Factory  Management 5       Jr.,  sr.  1,2 

4su.         Cheese  Factory  Practice 3       Jr.,  sr.  1,3 

5su.  Creamery  Practice. 3       Jr.,  sr.  1,3 

Advanced  Courses 

lOlf.        Milk  Production 5       Jr.,  sr.  1 

102s.       Market  Milk 3       Jr.,  sr.  1,2 
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No.  Title  Credits  Offered  to  Prereq.  courses 

103w.  Dairy  Stock  Feeding 3  Sr.  101   Agr.  Biochem.    1 5 

104s.  Advanced  Study  of  Dairy  Breeds       3  Jr.,  sr.  1,  101 

105f.  Seminar  1 1  Sr.  3  courses  in  Dy.  Husb 

106w.  Seminar  II 1  Sr.  3  courses  in  Dy.  Husb- 

107s.  Seminar  III 1  Sr.  3  courses  in  Dy.  Husb. 

INTRODUCTORY  COURSES 
lf,s.  Elements  of  Dairying.  Composition  of  milk.  Causes  of  variation 
in  composition;  milk  constituents  and  their  uses  in  dairy  manufac- 
tures and  as  food ;  Babcock  test ;  sanitary  handling  of  milk  and  cream 
on  the  farm;  cream  separating  and  farm  buttermaking.  Washburn, 
Cort,  Hanson,  Wilson. 

2w.  Dairy  Bacteriology.  Lectures  and  demonstrations.  Types  of  milk 
organisms;  the  contamination  of  milk  and  how  prevented;  relation 
of  milk  to  the  public  health;  the  bacteriology  of  buttermaking  and 
cheesemaking.    

3f.  Factory  Management.  History  and  organization  of  dairy  associa- 
tions. Location,  construction  and  equipment  of  butter,  cheese,  con- 
densed milk,  and  ice  cream  factories ;  lectures  and  practice  work  in 
creamery  buttermaking  and  scoring;  creamery  accounting.  Wash- 
burn. 

4su.  Cheese  Factory  Practice.  A  minimum  of  one  month's  experience 
in  an  approved  practical  cheese  factory.  Records  are  kept  and  reports 
made.    Washburn. 

5su.  Creamery  Practice.  A  minimum  of  one  month's  experience  in  an 
approved  practical  creamery.  Records  are  kept  and  a  report  made. 
Washburn. 

ADVANCED  COURSES 
101  f.  Milk  Production.  Problems  of  the  dairy  farmer,  such  as  charac- 
teristics and  adaptations  of  the  dairy  breeds ;  selection  and  manage- 
ment of  the  dairy  herd  and  sire;  calf  raising;  dairy  barns.  Labora- 
tory: comparative  judging  and  study  of  breed  type.  Eckles,  Cort, 
Wilson. 

102s.  Market  Milk.  Lectures  and  laboratory  work.  Classes  of  market 
milk ;  transportation  and  marketing ;  sanitary  inspection ;  equipment  of 
plants ;  problems  of  public  control.    Washburn. 

103w.  Dairy  Stock  Feeding.  Application  of  principles  of  nutrition  to 
feeding  the  dairy  cow  and  growing  .young  animals.  Feeding  stand- 
ards ;  characteristics  of  various  feeding  stuffs ;  formulation  of  rations. 
Only  two  credits  allowed  those  who  have  completed  An.  Husb.  8. 
Eckles,  Cort,  Wilson. 
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104s.  Advanced  Study  of  Dairy  Breeds.  Practice  in  comparative  judging 
of  dairy  cattle  representing  different  breeds  and  ages ;  selection  and 
valuation  of  cattle  according  to  type  and  pedigree;  a  study  of  im- 
portant strains  and  families ;  visits  to  pure-bred  herds.    Cort,  Wilson. 

105f.  Seminar  I.  Special  investigation  and  study  of  selected  topics.  Each 
student  presents  papers  and  reports  on  assigned  subjects  and  reviews 
recent  scientific  investigations  along  dairy  husbandry  lines.  Eckles, 
Washburn. 

106w.  Seminar  II.  Continuation  of  105,  but  105  not  a  prerequisite. 
Eckles,  Washburn. 

107s.  Seminar  III.  Continuation  of  106,  but  106  not  a  prerequisite. 
Eckles,  Washburn. 

DRAINAGE 

AGRICULTURAL  ENGINEERING  GROUP 

Professor  John  T.  Stewart. 

COURSES 
Introductory  Course 

1.  Farm  Drainage 3       Jr.,  sr.  F.  Eng.  18 

For  additional  courses  see  later  announcement  in  fall  quarter  program. 

INTRODUCTORY  COURSE 
1.  Farm    Drainage.     Principles    and    practice    of    farm    drainage.      Field 
technique  of  drainage  construction  by  hand  and  machine.    This  course 
is  for  students  wishing  to  do  special  work  in  drainage. . 

ECONOMICS 
COLLEGE  OF  SCIENCE,  LITERATURE,  AND  THE  ARTS 
Professors  Willard  E.  Hotchkiss,  George  W.  Dowrie,  N.  S.  Brien  Gras; 
Associate  Professors  Roy  G.  Blakey,  William  W.  Cumberland, 
Alvin  H.  Hansen,  Bruce  D.  Mudgett;  Assistant  Professors  John  D. 
Black,  Z.  Clarke  Dickinson,  Clarence  L.  Holmes,  Thomas  S. 
Sanders;  Professorial  Lecturers  J.  Franklin  Ebersole,  John  H. 
Sherman;  Instructors  Victor  H.  Pelz,  J.  Warren  Stehman. 

COURSES 

No.  Title  Credits      Offered  to  Prereq.  courses 

Introductory  Courses 

lf-2w.         introduction  to  Economic  History.  . .      10       All  None 

3f-4w.         Principles  of  Economics 10       Soph.,  jr.,  sr.  None 

5f .s.1  General  Economics 5       AH1  None 

6W1  Agricultural  Economics 3       Soph.,  jr.,  sr.  5 

1  Given  at  the  University  Farm. 

*  Not  offered  to  first  and  second  quarter  freshmen. 
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No.                              Title                                        Credits     Offered  to  P  rereq.  courses 

llf-12w.  Statistics 6*  Soph.,  jr.,  sr.  3-4,  or  5,  6 

18s.1  Problems  in  Agricultural  Economics..  5  Soph.,  jr.,  sr.  3-4,  or  5,  6 

19L1  Principles  of  Agricultural  Marketing.  .  5  Jr.,  sr.  3-4,  or  5,  6 

20w.  Problems  in  Rural  Economics 5  Soph.,  jr.,  sr.  3-4,  or  5,  6 

23s.  Business  Organization   and    Manage- 
ment  , 5  Soph.,  jr.,  sr.  3-4,  or  5,  6 

25f-26w.  Principles  of  Accounting 62  Soph.,  jr.,  sr.  None 

41s.  Financial  History  of  the  United  States  3  Jr.,  sr.  3-4,  or  5,  6 

150s.1  Farm  Finance 3  Jr.,  sr.  3-4,  or  5,  6 

54f.  Corporation  Finance 3  Jr.,  sr  3-4,  or  5,  6 

55w.  Advanced  Corporation  Finance 3  Jr.,  sr.  54 

85f.  Principles  of  Marketing 5  Jr.,  sr.  3-4,  or  5,  6 

88w.  Retail  Marketing 3  Jr.,  sr.  85 

Advanced  Courses 

107f.            Land  Tenure 5  Jr.,  sr.  3-4,  or  5,  6 

108W.1         Agricultural  Statistics 5  Jr.,  sr.  11 

109s.1           Economics  of  Consumption 5  Jr.,  sr.  3-4,  or  5,6 

HOw.1         P arm  Marketing  Problems 5  Jr.,  sr.  19 

116f-117w- 

118s.1     Advanced  Agricultural  Economics ..  .  9  Sr.  15  cr. 
119f-120w- 

121s.1     Seminar  in  Agricultural  Economics.. .  9  Sr.  20  cr. 
126f-127w- 

128s.1     Special  Research  Problems  in  Agricul- 
tural Economics 9  Sr.  15  cr. 

143f-144w.  Money  and  Banking    10  Jr.,  sr.  3-4,  or  5,  6 

161f.            Labor  Problems 3  Jr.,  sr.  3-4,  or  5,  6 

191f-192w.  Public  Finance 6  Jr.,  sr.  3-4,  or  5,  6,  or  Pol. 

Sci.  13  cr. 

193s.           State  and  Local  Taxation 3  Jr.,  sr.  191-192 

For  additional  courses  see  the  bulletin  of  the  College  of  Science,  Literature,  and  the 
Arts. 

1  Given  at  the  University  Farm. 

2  Students  in  the  College  of  Agriculture,  Forestry  and  Home  Economics  may  receive 
credit  at  end  of  first  quarter. 

INTRODUCTORY  COURSES 
lf-2w.  Introduction  to  Economic  History  with  Special  Emphasis  on 
the  United  States.  Lectures  and  section  work.  A  general  survey 
of  the  development  of  agriculture,  manufacture,  transportation,  stor- 
age, and  the  exchange  of  goods ;  economic  crises ;  land,  capital,  man- 
agement, and  labor;  the  interplay  of  economic  and  political  forces. 
Gras,  Dickinson. 

3f-4w.  Principles  of  Economics.  Principles  that  underlie  the  present  in- 
dustrial order.  Application  of  principles  to  economic  problems  such 
as  labor,  insurance,  finance,  transportation,  industrial  combination, 
government  control.    Hansen. 

5s, f.  General  Economics.  Principles  of  economics  combined  with  the 
necessary  descriptive  facts,  as  relating  to  economic  life  in  general 
and  to  agriculture  and  forestry  in  particular.    Holmes. 


DESCRIPTION  OF  COURSES  47 

6w.  Agricultural  Economics.  Principles  of  agricultural  economics  with 
special  emphasis  upon  production.    Holmes. 

llf-12w.  Statistics.  Principles  of  collection,  tabulation,  and  interpreta- 
tion of  statistical  material,  illustrated  by  present-day  statistical  data. 
Lectures,  assigned  readings  and  special  investigations  by  individual 
members  of  the  class.     Mudgett. 

18s.  Problems  in  Agricultural  Economics.  Practice  in  the  economic 
analysis  of  a  number  of  problems  confronting  the  farmer  as  producer 
and  consumer.    Black. 

19f.  Principles  of  Agricultural  Marketing.  The  organization  and 
methods  of  marketing ;  the  function  of  middleman ;  the  costs  of  mar- 
keting various  farm  products ;  cooperative  marketing. . 

20w.  Problems  in  Rural  Economics.  A  survey  of  the  economic  aspects 
of  the  important  problems  of  rural  life,  such  as  rural  population,  rural 
migration,  tenancy,  agricultural  labor,  marketing  of  farm  products, 
cooperation,  rural  credit,  land  settlement.    Cumberland. 

23s.  Business  Organization  and  Management.  Organization,  principles 
applying  to  business  in  general  and  to  particular  concerns ;  evolution, 
objects,  adjustments,  limits,  functional  division;  specialization — func- 
tional and  other  forms ;  standardization.  Management,  coordination 
of  functions,  handling  of  men,  employment,  external  versus  internal 
factors.    Hotchkiss,  Pelz. 

25f-26w.  Principles  of  Accounting.  The  purpose  and  principles  of  ac- 
count classification ;  capital  and  revenue ;  accruals  ;  valuation ;  depre- 
ciation ;  preparation  and  interpretation  of  balance  sheets,  income  ac- 
counts and  other  statements ;  corporation  accounts.  A  laboratory 
course  with  supplementary  lectures.     Sanders. 

41s.  Financial  History  of  the  United  States.  American  financial  leg- 
islation from  colonial  times  with  especial  emphasis  upon  the  distinc- 
tion between  maintaining  a  standard  of  value  and  the  providing  of  a 
revenue  for  the  needs  of  government.    Blakey. 

54f.  Corporation  Finance.  The  organizing,  financing,  and  managing  of 
corporations.  A  study  of  corporate  securities  for  purposes  of  promo- 
tion and  reorganization  and  of  facilities  for  marketing  them.     Steh- 

man. 

55w.  Advanced  Corporation  Finance.  A  study  of  the  financial  history  of 
certain  typical  corporations  with  special  reference  to  their  promotion 
and  reorganization.     Stehman. 

85f.  Principles  of  Marketing.  Domestic  merchandising  methods  of 
manufacturers.  Problems  of  wholesalers  and  commission  men;  dis- 
tributing system  and  market  organization;  price  policies.     Sherman. 
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88w.  Retail  Marketing.  Problems  and  methods  of  the  so-called  regular 
retailer,  department  stores,  and  chain  stores.  Development  of  retail 
trade  centers.  Cooperation  between  the  retailer  and  the  local  board 
of  trade.     The  retailer  and  the  consumer.     Pelz. 

ADVANCED  COURSES 
107f.  Land  Tenure.     Problems  arising  out  of  the  land  basis  of  civiliza- 
tion :  property  in  land ;  land  utilization ;  rents  and  land  values ;  land 
taxation;  urban  and  rural  housing  and  planning;  land  classification 
and  settlement;  farm  labor;  tenancy,  ownership.    Black. 

108w.  Agricultural  Statistics.  Study  and  practice  of  the  special  meth- 
ods of  statistical  investigation,  analysis  and  presentation  which  have 
been  developed  for  agriculture,  together  with  descriptive  statistics  of 
agriculture.     Black. 

109s.  Economics  of  Consumption.  Nature  of  human  wants;  standards  of 
living;  cost  of  living;  income;  administration  of  income;  nature  of 
demand;  demand  and  price;  relation  of  consumption  to  production; 
consumption  and  the  population  problem. 

110w.  Farm  Marketing  Problems.  Studies  in  the  methods  of  private  and 
cooperative  marketing  of  selected  farm  products. 

116f-117w-118s.  Advanced  Agricultural  Economics.  Economic  theory 
of  production,  consumption,  exchange,  and  value  and  distribution  ap- 
plied to  agriculture.    Cumberland,  Black,  Holmes. 

119f-120w-121s.  Seminar  in  Agricultural  Economics.  Subjects  for 
group  study  selected  from  the  following:  competition  of  types  of 
farming;  markets  and  transportation  of  farm  products;  farmers' 
cooperation;  prices  of  farm  products;  rural  credit;  land  valuation; 
land  settlement ;  land  taxation.    Cumberland,  Black,  Holmes. 

126f-127w-128s.  Special  Research  Problems  in  Agricultural  Economics. 
Intensive  individual  research  work  on  problems  not  being  studied  in 
the  seminar  during  the  quarter.     Cumberland,  Black,  Holmes. 

143f-144w.  Money  and  Banking.  Relation  to  industrial  system.  Mone- 
tary principles  with  special  reference  to  United  States.  American 
banking  and  bank  organization,  principles  of  commercial  banking,  non- 
commercial banking,  relation  of  government  to  banking,  comparative 
study  of  leading  foreign  systems.    Dowrie,  Ebersole,  Stehman. 

150s.  Farm  Finance.  The  financial  needs  of  typical  farmers.  Present 
facilities  for  supplying  them — institutions,  their  organization  and 
operation,  interest  rates,  defects  and  proposed  remedies.  The  financ- 
ing of  the  various  farmers'  organizations.  The  farmer  as  an  investor. 
Dowrie. 
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161  f.  Labor  Problems.  Modern  labor  problems;  woman  and  child  labor, 
industrial  hygiene,  welfare  work,  profit-sharing,  cooperation,  labor 
unions,  strikes,  boycotts,  conciliation,  and  arbitration ;  economic  causes 
and  effects  of  immigration.    . 

191f-192w.  Public  Finance.  Public  expenditures;  public  debt;  budgetary 
legislation ;  tax  systems.    Blakey. 

193s.  State  and  Local  Taxation.  Problems  of  state  and  local  taxation. 
Historic  survey  of  various  taxes  and  examination  of  present  pro- 
cedure in  taxing  different  kinds  of  property;  tax  reforms.  Particular 
attention  given  to  conditions  in  Minnesota.     Blakey. 


EDUCATION 
COLLEGE  OF  EDUCATION 
Professors  Lotus  D.  Coffman,  Fletcher  H.  Swift;  Assistant  Professors 
Hermione  L.  Dealey,  Marvin  J.  Van  Wagenen  ;  Instructors  Jean  H. 
Alexander,  Frances  Morehouse. 

COURSES 
No.                                     Title  Credits      Offered  to  Prereq.  courses 
Introductory  Courses 
lf,w-2w,s.  Brief  Course  in  the  History  of  Educa- 
tion        6       Jr.,  sr.                  Psychol.  1-2-3 

5w.x  The  American  School 3       Jr.,  sr.  Psychol.  1-2 

llf.w.s.       Technique  of  Teaching 3       Jr.,  sr.  Psychol.  1-2-3 

55f,w,s.       Elementary  Educational  Psychology..        3       Jr.,  sr.  Psychol.  9  cred. 

Advanced  Courses 
101f-102w- 

103s.      Historical    Foundations    of    Modern 

Education 9       Jr.,  sr.  Psychol.     1-2-3, 

Hist.  6  cred. 
106f-107w- 

108s.      Advanced  Educational  Psychology. .  .        9       Sr.  Psychol.    1-2-3 

109f,s.         Educational  Diagnosis 2       Sr.  1  or  101-102-103 

For  additional  courses  see  the  bulletin  of  the  College  of  Education. 
1  Given  at  the  University  Farm. 

INTRODUCTORY  COURSES 
lf,w-2w,s.  A  Brief  Course  in  the  History  of  Education.  Current  school 
problems  and  educational  theories  in  the  light  of  their  history.  Em- 
phasis upon  secondary  education  and  those  aspects  of  education  of 
most  immediate  concern  to  high-school  teachers.  Not  open  to  those 
who  have  credit  in  Course  5.    Alexander. 

5w.  The  American  School.  A  brief  survey  of  the  factors  determining 
the  problem  of  public  education  in  America,  followed  by  a  brief  ac- 
count of  the  development  and  organization  of  typical  state  school  sys- 
tems.   Not  open  to  those  who  have  credit  in  Course  1.    Swift. 
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llf,w,s.  Technique  of  Teaching.  Types  of  classroom  exercises;  prep- 
aration of  teaching  plans;  hygiene  of  instruction;  classroom  manage- 
ment; the  professional  ethics  of  teaching;  observation  of  high-school 
work.    Morehouse. 

55f,w,s.  Elementary  Educational  Psychology.  Brief  scientific  study  of 
individual  behavior  from  standpoint  of  learning  process.  Certain  top- 
ics receive  special  emphasis,  e.g.,  economy  of  time  and  energy  in  learn- 
ing, instinctive  and  emotional  reactions,  habit  formation,  methods 
of  learning,  fatigue.     Dealey. 

ADVANCED  COURSES 

101f-102w-103s.  Foundations  of  Modern  Education.  Interpretative  his- 
torical study  of  elements  in  modern  education  derived  from  Hebrews, 
Greeks,  Romans,  Middle  Ages,  Renaissance.  Emphasis  upon  sec- 
ondary and  higher  education,  origin  and  results  of  monopoly  of  cul- 
tural conception  of  education  and  cultural  studies.     Swift. 

106f-107w-108s.  Educational  Psychology.  Psychology  of  learning. 
Methods  of  measuring  rate  of  learning;  study  of  typical  learning  ex- 
periments and  examination  of  the  conditions  of  the  most  economic 
learning,  study  of  individual  differences,  and  psychology  of  the  school 
subjects.    Van  Wagenen. 

109f,s.  Educational  Diagnosis.  A  study  of  educational  scales  and  stand- 
ard tests  for  measurement  of  efficiency  in  school  subjects.  The  course 
will  deal  with  the  nature  of  the  tests,  methods  of  their  use,  and  an 
analysis  of  results  obtained.     Van  Wagenen. 

ENTOMOLOGY  AND  ECONOMIC  ZOOLOGY 

Professors  William  A.  Riley,  Frederic  L.  Washburn;  Associate  Pro- 
fessors William  Moore,  Arthur  G.  Ruggles  ;  Assistant  Professors 
Royal  N.  Chapman,  Oscar  W.  Oestlund;  Assistants  Samuel  A. 
Graham,  Anna   Wentz. 

General  statement. — For  specialization  in  this  department  see  Course 
of  Study.  Courses  in  this  Department  are  closely  correlated  with  those 
offered  by  the  Department  of  Animal  Biology  of  the  College  of  Science, 
Literature,  and  the  Arts.  Courses  37-38-39,  44,  45,  116.  117-118-119, 
125-126-127,  130,  and  197  of  this  Division  are  also  offered  under  these 
numbers  by  the  Department  of  Animal  Biology. 

COURSES 
No.  Title  Credits       Offered  to  Prereq.  courses 

Introductory  Courses 

lf.s.su.        Introductory  Entomology 5       Soph.,  jr.,  sr.       An.  Biol.  10  cred. 

2w,su.  Economic  Entomology 5       Soph.,  jr.,  sr.       1 

3f.                 Elementary  Economic  Entomology.  .        3       Soph.,  jr.,  sr.       An.  Biol.  10  cred. 
4f.  Economic  Vertebrate  Zoology 3       Jr.,  sr.  An.  Biol.  10  cred. 
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No.  Title  Credits  Offered  to 

12w.            Forest  Zoology 3       Jr.,  sr. 

14w.             Insects  and  Public  Health 3       Jr.,  sr. 

16s.             Plant  Pest  Control 3       Jr.,  sr. 

37f-38w- 

39s.        General  Entomology 9       Soph.,  jr., 

44f,s.           Animal  Parasites  and  Parasitism 3       Soph.,  jr., 

45w,su.       Relation  of  Insects  to  Disease 3       Soph.,  jr. 

Advanced  Courses 
117f-118w- 

119s.      General  Ecology  of  Insects 9       Jr.,  sr. 

125f-126w- 

127s.      Advanced  General  Entomology 9       Jr..  sr. 

130w.  Biology  and  Taxonomy  of  the  Aphid- 

idae 5       Sr. 

139s, su.       Histology  and  Development  of  Insects  5       Jr.,  sr. 

140f,su.       Insecticides  and  Their  Action 3  or  6  Jr.,  sr. 

197f,w,s, 

su.         Introduction  to  Research 5  or 

more    Sr. 


INTRODUCTORY  COURSES 


Prerequisite  courses 
3 

An.  Biol.  10  cred. 
1-2,  or  3,  PI.  Path. 
1 

sr.  An.  Biol.  10  cred. 
sr.  An.  Biol.  10  cred. 
sr.      1  or  equiv. 


1-2  or  37-38-39 

1-2  or  37-38-39 

1-2  or  37-38-39 
1-2  or  37-38-39 
1-2,  or  37-38-39 
Agr.     Biochem. 
7-8  or  equiv. 


1-2     or     37-38-39 

and  other  work 
as  prescribed  by 
the  Division 


lf,s,su.  Introductory  Entomology.  Lectures  and  laboratory  work  on  the 
characteristics  and  habits  of  insects.     Oestlunb,  Riley. 

2w,su.  Economic  Entomology.  The  life  histories,  habits  and  methods  of 
control  of  the  insect  pests  of  orchard,  field,  and  garden.  Laboratory 
work  in  the  determination  of  the  more  important  forms.     Ruggles. 

3f.  Elementary  Economic  Entomology.  A  brief  course  dealing  with 
the  characteristics  and  habits  of  insect  pests  and  beneficial  insects 
and  methods  of  control.  Not  open  to  students  planning  to  specialize 
in  entomology.     Graham. 

4f.  Economic  Vertebrate  Zoology.  Relation  of  birds  and  wild  animals 
to  agriculture.  Lectures,  laboratory,  and  field  work.  Identification 
and  studies  of  Minnesota  birds  and  wild  animals  affecting  the  horti- 
culturist and  agriculturist,  methods  of  combating  injuries  and  con- 
serving useful  forms.    Washburn. 

12w.  Forest  Zoology.  Forest  Animals.  Relation  of  birds  and  of  various 
four-footed  animals  to  forest  protection.  Habits,  range,  usefulness ; 
the  manner  of  protecting  the  important  large  and  small  game,  fish, 
and  birds ;  fish  culture.    Washburn. 

14w.  Insects  and  Public  Health.  The  agency  of  insects  and  related 
forms  in  the  transmission  of  disease;  methods  of  sanitation  related 
to  their  control  and  disease  transmission.  Not  open  for  credit  to 
students  specializing  in  entomology.     (See  Courses  44,  45.)     Riley. 
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16s.  Plant  Pest  Control.  The  theory  and  practice  of  control  of  insect 
and  fungous  pests  of  crop  plants.  Practical  applications.  Not  open 
to  those  who  have  completed  PI.  Path.  14.     Same  as  Plant  Pathology 

6.      RUGGLES,   BlSBY,    STAKMAN. 

37f-38w-39s.  General  Entomology.  A  more  extended  course  than  1, 
leading  up  to  discussion  of  the  principles  of  taxomony  and  their  ap- 
plication to  the  classification  of  insects.  Textbook,  lectures,  quizzes, 
and  laboratory.    Oestlund. 

44f,s.  Animal  Parasites  and  Parasitism.  Lectures  and  laboratory 
work.  A  consideration  of  the  origin  and  biological  significance  of 
parasitism,  and  of  the  structure,  life  history,  and  economic  relations 
of  representative  animal  parasites.  Methods  of  control  and  preven- 
tion will  be  emphasized.    Riley. 

45w,su.  Relation  of  Insects  to  Disease.  The  causation  and  transmis- 
sion of  disease  by  insects  and  other  arthropods.  Life  histories,  habits, 
and  methods  of  control  of  hominoxious  species.     Riley. 

ADVANCED  COURSES 
117f-118w-119s.  General  Ecology  of  Insects.    General  ecology  with  spe- 
cial reference  to  the  insects  of  Minnesota.    Frequent  field  trips.    Lec- 
tures, laboratory,  and  field  work.     Chapman. 

125f-126w-127s.  Advanced  General  Entomology.  Advanced  work  in  the 
lines  of  morphology  and  classification  of  insects  with  lectures  on  the 
history  of  entomology.     Lectures  and  laboratory.     Oestlund. 

130w.  Biology  and  Taxonomy  of  the  Aphididae.  Intensive  study  of  the 
natural  history,  bibliography,  and  classification  of  the  aphididae.  Ad- 
ditional work  is  offered  in  Course  197.    Oestlund. 

139s, su.  Histology  and  Development  of  Insects.  Lectures  and  labora- 
tory work  on  the  histology,  embryonic  and  postembryonic  develop- 
ment of  insects.  Individual  work  along  these  lines  is  available  to 
properly  qualified  students  in  Course  197.     Riley. 

140f,su.  Insecticides  and  Their  Action.  A  study  of  the  chemical  com- 
position, the  physical  properties,  and  the  physiological  action  of  stand- 
ard, of  little  known,  and  of  new  insecticides.    Moore. 

197f,w,s,su.  Introduction  to  Research.  Preparation  for  investigational 
work  in  lines  of  entomology,  parasitology,  or  economic  zoology.  Ad- 
vanced laboratory,  field  and  library  work;  training  in  the  preparation 
of  bibliographies  and  manuscripts ;  special  problems.  Summer  work 
should  be  planned  when  possible.  Oestlund,  Systematic  Entomology ; 
Ruggles,  General  Economic  Entomology ;  Chapman,  Insect  Ecology ; 
Moore,  Insecticides;  Riley,  Parasitology;  Insect  Morphology;  Wash- 
burn, Economic  Vertebrate  Zoology. 
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FARM  ENGINEERING 
AGRICULTURAL  ENGINEERING  GROUP 
Professor  William  Boss;  Assistant  Professors  Harry  B.  Roe,  Hall  B. 
White;  Instructors  J.  Grant  Dent,  Rasmus  M.  Hall,  Maurice  G. 
Jacobson,  Allen  D.  Johnston,  James  B.  Torrance. 


No. 


3f,s. 

4w. 

5f. 

7w. 

lOf.w. 

llf.w. 

13f.s. 

ISf.s. 

17f. 

18s. 

2l£-22w 

28w. 


COURSES 
Title  Credits      Offered  to 


Introductory  Courses 


Mechanical  Drawing 3 

Blacksmithing 3 

Carpentry 3 

Farm  Structures 3 

Farm  Engineering 3 

Applied  Mathematics 5 

Farm  Motors 3 

Mechanics  Laboratory 2 

Advanced  Blacksmithing 3 

Surveying 5 

Agricultural  Physics 10 

Land  Clearing 3 


All 

All 

All 

Jr.,  sr. 

All 

All 

All 

All 

All 

Soph.,  jr.,  sr. 

All 

Soph.,  jr.,  sr.       None 


Prereq.  courses 

None 

None 

None 

3 

None 

None 

None 

None 

4 

3,  11  or  equiv. 

None 


INTRODUCTORY  COURSES 
3f,s.  Mechanical  Drawing.     Mechanics  of   drawing.     Exercises   in  the 
use  of  drawing  instruments,  lettering,  and   water  colors.    The  me- 
chanics of  working  drawings  with  their  practical  value.    Jacobson. 

4w.  Blacksmithing.  The  management  of  forge  and  fire  in  bending, 
shaping  and  welding  iron.    Johnston. 

5f.  Carpentry.  The  use  of  carpentry  tools  and  methods  of  farm  build- 
ing construction.    White. 

7w.  Farm  Structures.  The  planning,  designing,  and  location  of  farm 
buildings  including  specifications  and  estimates  of  cost.    White. 

10f,w.  Farm  Engineering.  A  general  course  of  farm  engineering.  Lec- 
tures on  farm  measurements,  drainage,  water  supply,  irrigation,  sani- 
tation, buildings,  roads,  power,  machinery,  and  land  clearing.    Boss. 

llf.w.  Applied  Mathematics.  Rules  of  practical  mathematics  with  spe- 
cial attention  to  formulas  and  problems  directly  related  to  agricultural 
work;  e.g.,  areas,  volumes,  percentages,  proportions,  variations,  in- 
vestments, cost  problems,  etc.    Roe. 

13f,s.  Farm  Motors.  Theory,  operation,  care,  and  repair  of  gasoline  en- 
gines.   Torrance. 

15f,s.  Mechanics  Laboratory.  Exercises  in  harness  repair,  knots  and 
rope  splicing,  belt  lacing,  soldering,  babbitting,  pipe  fitting,  drilling, 
and  work  with  cold  metals.    Dent. 

17f.  Advanced  Blacksmithing.  Bending,  shaping,  welding,  and  temper- 
ing of  steel.    Johnston. 
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18s.  Surveying.  Plain  surveying  as  applied  to  farm  problems.  Mensura- 
tion, leveling,  simple  grade  determination,  elements  of  topography,  and 
farm  mapping.     Roe. 

21f-22w.  Agricultural  Physics.  Mechanics  of  solids  and  fluids,  sound 
and  heat,  light,  electricity,  and  magnetism,  and  their  application  to 
farm  problems.     Hall. 

28w.  Land  Clearing.  A  study  of  land  clearing  methods,  explosives,  and 
machinery 


FORESTRY 


Professor  Edward  G.  Cheyney. 


No. 


Title 


COURSES 

Credits 


Offered  to 


lf,s. 
21w. 


General  Forestry 
Tree  Crops 


Introductory  Courses 

4       All 

3       All 


Prereq.  courses 


None 
None 


For  additional  courses  see  the  bulletin  of  the  Courses  in  Forestry. 
INTRODUCTORY  COURSES 
lf,s.  General  Forestry.     A  brief  history  of  the  development  of  forestry 
in   Europe   and   America ;   description   of   the   United   States   forests. 
Lectures  and  collateral  reading.     Cheyney. 

21  w.  Tree  Crops.  The  part  trees  play  in  the  successful  development  of 
the  farm.  The  relation  of  the  forests  to  agriculture  and  animal  hus- 
bandry.    The  farm  and  the  timber  supply.     Cheyney. 


GEOLOGY  AND  MINERALOGY 

COLLEGE  OF  SCIENCE,  LITERATURE,  AND  THE  ARTS 

Professors  William  H.  Emmons,  Frank  F.  Grout;  Assistant  Professors 
A.  Walfred  Johnston,  Chessley  J.  Posey,  Terence  T.  Quirke; 
Instructor  Thomas  M.  Broderick. 

COURSES 

No.                                       Title                                Credits       Offered  to  Prereq.  courses 
Introductory  Courses 

lf,s-2w,su.  General  Geology 101      Soph.,  jr.,  sr.  None 

4w.               Geology  of  Minnesota 5       Soph.,  jr.,  sr.  1-2 

5f-6w.          Economic  Geology 61      Jr.,  sr.  1-2 

7f,s-8w,su.  Laboratory  Work 21      Soph.,  jr.,  sr.  Supports  1-2 

21w-22s.     Elements  of  Mineralogy 101      Soph.,  jr.,  sr.  See  statement 

29f.              General  Physiography 5       Soph.,  jr.,  sr.  None 

34w.             Meteorology 3       Soph.,  jr.,  sr.  None 

37s.              Economic  and  Commercial  Geography       3       All  None 

For  additional  courses  see  the  bulletin  of  the  College  of  Science,  Literature,  and  the 
Arts. 

1  Both  quarters  must  be  completed  before  credit  will  be  given. 
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INTRODUCTORY   COURSES 

lf,s-2w,su.  General  Geology.  A  synoptical  treatment  of  materials  of  the 
earth  and  of  geologic  processes.  Physiographic,  dynamic,  and  struc- 
tural geology,  with  a  brief  introduction  to  historical  geology.  Lec- 
tures, laboratory  work,  field  excursions,  map  study,  and  conferences. 
Emmons,  Johnston. 

4w.  Geology  of  Minnesota.  The  physical  geography  and  geologic  history 
of  Minnesota.  The  relations  of  industrial  development  to  geological 
features.  The  principles  of  pre-Cambrian  geology  as  exemplified  in 
Minnesota.     (Not  offered  in  1919-20.)     Johnston. 

5f-6w.  Economic  Geology.  The  mineral  resources  of  the  United  States. 
The  origin,  occurrence,  distribution,  and  uses  of  the  more  important 
minerals  and  mineral  fuels  of  economic  value.  Lectures,  and  field 
excursions.     Quirke. 

7f,s-8w,su.  Laboratory  Work.  Open  only  to  students  taking  Course  1-2. 
Supplements  Course  1-2  with  study  of  rocks  and  ores,  topographic 
and  geologic  maps,  and  reference  reading.    Johnston. 

21w-22s.  Elements  of  Mineralogy.  Open  to  students  taking  Chemistry. 
The  crystal  systems ;  morphological,  physical,  and  chemical  character 
of  minerals;  occurrence,  genesis,  and  uses  of  minerals;  classification 
and  description  of  common  minerals.  Determinative  work  in  labor- 
atory, blowpipe  analysis,  sight  identification.     Grout,  Broderick. 

29f.  General  Physiography.  Principles  of  earth  sculpture;  physiographic 
changes  in  progress,  and  agencies  causing  them ;  hydrography  and 
oceanography;  planetary  relations;  climatology;  field  excursions. 
Posey. 

34w.  Meteorology.     The   properties   and   phenomena  of  the   atmosphere, 

including    composition,    temperature,    pressure,    and  circulation;    the 

work  of  the  Weather   Bureau;   the   major   climatic  divisions   of   the 

earth  and  their  climates 

37s.  Economic  and  Commercial  Geography.  A  study  of  the  geographic 
factors  influencing  production  and  trade.  Natural  resources  in  their 
relation  to  commerce  and  industry  and  the  major  trade  routes  will 
be  emphasized.     Posey. 

GERMAN 

COLLEGE   OF   SCIENCE,   LITERATURE,   AND   THE   ARTS 
Professor  Carl  Schlenker;  Assistant  Professors  Oscar  C.  Burkhard, 
James    Davies,   Alfred    E.    Koenig,    Samuel   Kroesch,    Walter   R, 
Myers, 
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COURSES 

No.  Title  Credits      Offered  to  Prereq.  courses 

Introductory  Courses 

If  ,s.  Beginning 5       All  None 

2f,w.  Beginning,  Intermediate 5       All  1    or    1    yr.    prep. 

German 

3f,s.  Beginning,  Advanced 5       All  2 

lOf.s.  Rapid  Reading 5       All  3 

llw.s.  Advanced  Rapid  Reading 5       All  10 

12f,s.  Narrative  Prose 5       All  2   yrs.  prep.   Ger- 

man 

13f,w.  Advanced  Narrative  Prose 5       All  12 

14w,s.  Prose  and  Poetry 5       All  13 

28f,w-29w,s.  Advanced  Chemical  German 61      All  15 

3  If, w-32w,s.  Medical  German 6»      All  10  or  12 

50f-51w-52s.  Composition 31      Soph.,  jr.,  sr.  11  or  142 

53f-54w-55s.  Conversation 31      Soph.,  jr.,  sr.  11  or  142 

62f,s.  German  Comedies 3       Soph.,  jr.,  sr.  11  or  142 

63w.  Modern  Drama 3       Soph.,  jr.,  sr.  11  or  142 

64s.  Classic  Drama 3       Soph.,  jr.,  sr.  62  or  63 

For  additional  courses  see  the  bulletin  of  the  College  of  Science ,  Literature,  and  the 
Arts. 

1  All  quarters  must  be  completed  before  credit  is  granted. 

2  Adjustments  permitted,  for  the  year  1919-20  only,  on  account  of  the  changes  in  the 
curriculum.  Students  with  credit  for  Course  7-8-9  (old  numbering),  Prose  and  Poetry, 
may  register  for  Course  62,  63,  64.  Students  with  credit  for  Course  24-25-26  (old  number- 
ing), Elementary  Composition,  may  register  for  Course  50-51-52.  Students  with  credit 
for  Course  27-28-29  (old  numbering),  Elementary  Conversation,  may  register  for  Course 
53-54-55. 

INTRODUCTORY  COURSES 

lf,s.  Beginning.     Pronunciation,  conversation,  grammar  and  composition; 

selected  readings  in  easy  prose  and  verse 

2f ,w.  Beginning,  Intermediate.    Continuation  of  Course  I 

3f ,s.  Beginning,  Advanced.    Selected  texts  from  modern  writers 

10f,s.  Rapid  Reading.     Modern  narrative  prose.     Kroesch. 

llw,s.  Advanced   Rapid  Reading.     Continuation  of   Course   10.     Selected 
dramas  from  the  eighteenth  and  nineteenth  centuries.    Kroesch. 

12f,s.  Narrative  Prose.     Reading  texts  selected  from  modern  prose  writ- 
ers.    Grammar  review  and  composition 

13f,w.  Advanced  Narrative  Prose.     Continuation  of  Course  13 

14w,s.  Prose  and  Poetry.     Narrative  readings  and  selected  poetry;  com- 
position  

28f,w-29w,s.  Advanced  Chemical   German.     Selections  from  more  diffi- 
cult works  on  chemistry.     Davies. 

31f,w-32w,s.  Medical  German.     Readings  from  general  works  on  physiol- 
ogy, anatomy,  and  bacteriology.     Burkhard, 
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50f-51w-52s.  Composition.  Aims  to  develop  grammatical  correctness. 
Translations  from  English  selections.  Essay  writing  on  assigned 
subjects.    Myers. 

53f-54w-55s.  Conversation.  Aims  to  develop  ease  and  correctness  of  oral 
expression.  Organized  on  the  laboratory  plan — one  hour  credit  with 
two  hours  of  recitation  and  one  hour  of  outside  reading.     Myers. 

62f,s.  German  Comedies.  Reading  of  the  best  comedies  of  the  eighteenth 
and  nineteenth  centuries.     Davies,  Myers. 

63w.  Modern  Drama.  Plays  of  modern  dramatists;  Hauptmann,  Suder- 
mann,  Fulda,  and  others.    Davies,  Myers. 

64s.  Classic  Drama.  Plays  of  Lessing,  Goethe,  and  Schiller.  Davies, 
Myers. 

HOME   ECONOMICS 
Professor  Mildred  Weigley. 

COURSES 
No.  Title  Credits      Offered  to  Prereq.  courses 

Introductory  Course 

24s.  Camp  Cookery 3       All  None 

For  additional  courses  see  the  bulletin  of  the  Courses  in  Home  Economics. 

INTRODUCTORY  COURSE 

24s.  Camp  Cookery.    Designed  to  give  prospective   foresters,  engineers, 

and  others  a  knowledge  of  the  simpler  cookery  processes,  and  of  such 

adaptations  as   are  practicable   in  the  several  types  of   out-of-doors 

camps.     Given    in   alternate   years.     (Offered   in    1919-20.)      

HORTICULTURE 

Associate  Professors  Wilfrid  G.  Brierley,  LeRoy  Cady,  Maxwell  J. 
Dorsey;  Extension  Specialist  Roger  S.  Mackintosh. 

General  statement. — For  specialization  in  this  department,  see  special 
requirements  in  Course  of  Study. 

COURSES 

No.  Title  Credits      Offered  to  Prereq.  courses 

Introductory  Courses 

6s.  Principles  of  Fruit  Growing. .  .        3       Soph.,  jr.,  sr.  Bot.  10  cred. 

13f.  Fruit  Handling 3       Jr.,  sr.  6 

21w.  Small  Fruit  Culture 3       Soph.,  jr.,  sr.  Bot.  10  cred. 

32s.  Vegetable  Gardening 3       Soph.,  jr.,  sr.  Bot.  10  cred. 

33w.  Vegetable  Forcing 3       Jr.,  sr.  32 

50s.  Floriculture 3       All  None 

54w.  Greenhouse   Construction  and 

Management 2       All  None 
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No.  Title  Credits       Offered  to  Prereq.  courses 

56w,s.  Plant  Propagation 2       All  None 

71f,s.  Landscape  Gardening 3        All  None 

73f.  Nursery  Practice 2       All  None 

90f.  General  Horticulture 3       All  None 

94w-95s.  Home  and  School  Gardening. .        6       Jr.,  sr.1  None 

Advanced  Courses 

107f.  Orchard  Management 3       Jr.,  sr.  6  or  90 

109f.  Principles  of  Genetics 3       Jr.,  sr.  Bot.  10  cred.    An. 

Biol.  10  cred. 

llOw.  Fruit  Breeding 3       Jr.,  sr.  109 

1 1  If.  Fruit  Variety  Studies 3       Jr.,  sr.  6  or  90 

131f.  Advanced  Market  Gardening..        3       Sr.  32 

15 If.  Advanced  Floriculture 3       Sr.  50,  56 

191w-192s.  Special  Problems • 6       Sr.  107  or  131 

193f-194w-195s.     Hort.  Seminar 3       Sr.  9  cred.  excl.  of  90 

and  94 
1  Open  only  to  those  intending  to  teach. 

INTRODUCTORY   COURSE 

6s.  Principles  of  Fruit  Growing.  The  fundamental  principles  of  fruit- 
growing. Sites,  soils,  nursery  stock,  planting  and  planting  plans, 
tillage,  fertilization,  cover  crops,  pollination,  frost  avoidance,  prun- 
ing, and  thinning.  Lectures,  recitations,  references,  and  laboratory 
work.     Brierley. 

13f.  Fruit  Handling.  Lectures  on  early  development,  packages,  harvest- 
ing, packing,  by-products,  cooperation,  marketing,  and  storage. 
Laboratory  and  reference  work.     Brierley. 

21  w.  Small  Fruit  Culture.  Lectures,  references,  and  problems.  Botan- 
ical relationship,  important  species,  origin,  commercial  development, 
importance,  climatic  range,  sites,  soils,  propagation,  planting  plans, 
planting,  pruning,  cultivation,  irrigation,  cover-crops  and  mulching, 
inter-cropping  and   varieties.     Brierley. 

32s.  Vegetable  Gardening.  The  principles  of  vegetable  growing  for 
home  and  market,  including  all  important  vegetable  crops  from  seed 
to  harvest.  Lectures,  recitations,  references,  laboratory  work,  and 
excursions 

33 w.  Vegetable  Forcing.  The  growing  and  handling  of  the  vegetable 
forcing  crops ;  types  and  management  of  houses.  Lectures,  reference 
reading,  field  trips,  and  laboratory 

50s.  Floriculture.  Designed  to  give  the  student  a  working  knowledge  of 
the  culture  and  uses  of  common  house  plants,  annuals,  perennials, 
and  greenhouse  plants.  Lectures,  reference  reading,  and  laboratory. 
Cady. 

54w.  Greenhouse  Construction  and  Management.  The  evolution  of  the 
greenhouse,  types  of  houses,  materials,  and  methods  of  construction. 
Lectures,  field  trips,  and  laboratory  work.    Cady. 
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56w,s.  Plant  Propagation.  Methods  of  propagation  of  plants  by  seed, 
cuttings,  layers,  grafting,  and  budding.  The  principles  of  greenhouse 
management,  transplanting,  watering,  and  ventilation.  Lectures,  ref- 
erence reading,  field  and  laboratory  work.     Cady. 

71f,s.  Landscape  Gardening.  The  practice  and  principles  of  landscape 
gardening  as  applied  to  the  home  and  community.  Lectures  and  field 
trips  to  parks  and  private  grounds.     Cady. 

73f.  Nursery  Practice.  Lectures  and  practice  work  in  management  of 
nursery  stock,  seeds,  bulbs,  and  plants,  particular  attention  being 
given  to  ornamental  stock  propagation,  planting,  and  storage.     Cady. 

90f,s.1  General  Horticulture.  Lectures  and  laboratory.  A  study  of  the 
elementary  principles  of  fruit  growing,  and  vegetable  gardening  as 
related  to  home  production,  and  the  planting  and  care  of  home 
grounds.     Brierley. 

94w-95s.  Home  and  School  Gardening.  Lectures  and  laboratory.  The 
elements  of  horticulture  as  applied  to  high-school  instruction,  plant 
propagation,  fruit  growing,  home  gardening,  school  gardening,  and 
the  planning  of  home  and  school  grounds.  Same  as  Agr.  Educ.  68-69. 
Brierley,  Cady,  Field. 

ADVANCED  COURSES 
107f.  Orchard  Management.     Lectures,  references,  laboratory,  and  spe- 
cial problems.     The   principal   problems   connected   with   the   manage- 
ment of  orchard  and  small  fruit  tracts.     Brierley. 

109f.  Principles  of  Genetics.  Lectures  and  laboratory  work  designed 
to  familiarize  the  student  with  the  underlying  principles  of  breeding. 
Heredity,  variation,  biometry,  and  evolution  are  emphasized.  Same 
as  Agr  on.  103.     Dorsey,  Hayes. 

HOw.  Fruit  Breeding.  Applied  genetics  is  emphasized.  The  method  of 
breeding  each  of  the  important  horticultural  crops  with  special  at- 
tention to  experiment  station  investigations  and  to  the  methods  used 
by  plant  breeders.     Dorsey. 

lllf.  Fruit  Variety  Studies.  The  classification  and  regional  distribu- 
tion of  fruits ;  technical  description,  identification,  and  general  study 
of  the  more  important  varieties;  judging  of  fruits;  fruit  literature. 
Lectures,  laboratory  work,  references 

131  f.  Advanced  Market  Gardening.  Lectures,  references,  and  special 
problems.     A  study  in  detail  of  the  various  vegetables. 


1  Students  specializing  in  Horticulture  may  substitute  for  Hort.  90  any  course  in 
Horticulture  for  which  they  are  eligible.  Students  majoring  in  other  divisions  who 
desire  to  take  more  specialized  work  in  Horticulture  may  substitute  Hort.  6,  21,  32, 
50,  or  71,  provided  that  a  second  course  from  the  same  group  be  elected  later. 
Students  majoring  in   Agricultural  Education   will  take  Hort.  94  in  the  junior  year. 
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151  £.  Advanced  Floriculture.  Lectures,  assigned  readings,  laboratory, 
and  special  problems  dealing  with  the  culture,  botany,  and  history  of 
florists'  plants  and  methods  of  greenhouse  management.     Cady. 

191w-192s.  Special  Problems.  A  study  of  problems  based  upon  the  work 
given  in  Courses  107  to  131.     Brierley. 

193f-194w-195s.  Horticultural  Seminar.  Reports  and  discussions  of 
problems  and  investigational  work.    Horticulture  Staff. 

MILITARY  SCIENCE  AND  TACTICS 

Professor  Frank  H.  Burton,  Colonel,  U.S.A.;  Assistant  Professors  Jere 
Baxter,  Major,  U.S.A.,  Arthur  E.  Clark,  Allen  T.  Newman, 
Captains  U.S.A.,  Henry  C.  Bertelsen,  Ernest  A.  Nuoffer,  Lieuten- 
ants, U.S.A.;  Instructors  John  J.  Bowens,  Frank  Crain,  Elden  R. 
Fossey,  Joseph  Havlicek,  Herbert  Kettle,  William  G.  Palms, 
Sergeants. 

REQUIRED  WORK 

All  physically  fit  male  students  are  required  to  take  military  training 
during  their  first  two  years  in  school.  This  course  is  a  prerequisite  for 
graduation  from  the  University. 

All  students,  registered  for  military  training,  of  any  class  are  members 
of  the  Reserve  Officers'  Training  Corps,  and  as  such  are  issued  all  neces- 
sary uniform  clothing  and  equipment  by  the  government  free  of  charge. 

After  completing  the  two  years  required,  students  may  discontinue 
military  work  if  they  wish. 

ELECTIVE  WORK 

Students  who  have  completed  the  two  years  of  required  military 
work,  and  are  selected  for  advanced  work  by  the  Professor  of  Military 
Science  and  Tactics,  and  who  sign  an  agreement  with  the  Government,  to 
continue  the  work  for  their  remaining  course  in  college  but  not  to  exceed 
two  years,  are  eligible  for  the  advanced  course  in  military  training,  which 
is  prescribed  in  General  Order  49,  W.D.  1916,  and  requires  five  hours  per 
week — three  practical  and  two  theoretical.  Three  credits  for  each  quarter 
are  allowed  for  this  work. 

All  advanced  course  students  should  take  a  course  in  International 
Law,  Military  Law,  and  Military  History.  These  courses  are  given  by  the 
Departments  of  Political  Science  and  History  and  are  arranged  especially 
for  the  Military  Department. 

All  members  of  the  advanced  course  receive  their  uniforms,  equip- 
ment, and  commutation  for  subsistence  at  the  rate  of  forty  cents  per  day 
during  the  school  year. 

All  students  who  complete  the  advanced  course  in  the  Military  De- 
partment and  who  graduate  from  the  University,  will,  if  recommended 
by  the  Professor  of  Military  Science  and  Tactics  and  the  President  of 
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the  University,  be  commissioned  by  the  President  of  the  United  States, 
in  the  Officers'  Reserve  Corps. 

MUSIC 
COLLEGE  OF  SCIENCE,  LITERATURE,  AND  THE  ARTS 
Professor  Carlyle  M.  Scott;  Assistant  Professor  Donald  N.  Ferguson; 
Instructors  Abe  Pepinsky,  Gertrude  Reeves. 

General  statement. — Credit  is  offered  to  seniors  and  juniors  in  the 
College  of  Agriculture,  Forestry,  and  Home  Economics,  who  may  wish  to 
elect  work  in  the  Department  of  Music.     Nine  credits  may  be  obtained. 

COURSES 
No.  Title  Credits      Offered  to  Prereq.  courses 

Introductory  Courses 

14f-15w-16s.      History  of  Music 92      Soph.,  jr.,  sr.  None 

17f-18w-19s.      Appreciation  of  Music 32      Jr.,  sr.  None 

51f-52w-53s.1     Violin 6-12*    Jr.,  sr.  None 

Qlf-QZw-aas.1     Orchestra 3*      Jr.,  sr.  See  statement 

For  additional  courses  see  the  bulletin  of  the  College  of  Science,  Literature,  and  the 
Arts. 

1  Given  at  the  University  Farm. 

2  The  full  course  must  be  completed  before  credit  will  be  allowed. 

INTRODUCTORY  COURSES 
14f-15w-16s.  History  of  Music.     Some  account  of  primitive  systems  and 
of  the  early  Christian  modal  and  harmonic  development,  leading  to  a 
general  survey  of  musical  literature  from  Bach  to  the  present  time. 
Ferguson. 

17f-18w-19s.  Appreciation  of  Music.    A  non-technical  course.     Reeves. 

51f-52w-53s.  Violin.  Candidate  must  be  able  to  play  the  first  ten  of 
Kreutzer's  forty  etudes,  and  the  easier  Handel  and  Mozart  sonatas. 
Pepinsky. 

91f-92w-93s.  Orchestra.    Ferguson,  Pepinsky. 


PHYSICAL  EDUCATION 
FOR  MEN 
Director  Louis  J.   Cooke;   Assistant  Director  William    K.   Foster;   In- 
structors Edwin  S.  Brown,  Percy  C.  Glidden,  D.  C.  Mitchell;  As- 
sistants Karl  P.  Buswell,  Harry  Goldie. 

General  statement. — The  purpose  of  the  Department  is  to  provide  all 
men  of  the  University  opportunity  for  exercise  in  order  to  maintain  and 
build  up  their  general  health.  It  also  provides  special  training  for  the 
correction  of  physical  defects  and  functional  derangements, 
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A  physical  examination  is  required  of  all  new  matriculants,  and  of 
all  others  using  the  department  privileges,  at  the  beginning  of  the  year, 
and  as  often  during  their  college  course  as  their  physical  condition  may 
indicate.  Students  taking  the  required  work  in  physical  education  are 
examined  at  the  close  of  the  year.  A  study  of  these  records  shows  a 
marked  improvement  in  the  standard  of  health  of  the  average  student 
during  his  college  course. 

The  gymnasium,  swimming  pool,  and  baths  are  open  to  all  students 
of  the  University,  who  are  free  to  use  the  apparatus  and  to  pursue  a 
course  in  physical  training  under  the  supervision  of  the  Director  and  his 
assistants. 

Those  students,  taking  the  required  course  in  physical  education,  who 
can  not  swim  must  make  a  reasonable  effort,  as  determined  by  the  De- 
partment, to  pass  the  swimming  and  life-saving  requirements,  and  will 
be  assigned  special  hours  for  instruction. 

COURSES 

No.                                  Title                         Credits      Offered  to               Prereq.  courses 

Introductory  Courses 

If.                     Personal  Hygiene 1        Fr.  None 

2f-3w1-4s.        Gymnasium  and  Swimming. .  .    None   Fr.  None 

5f-6w-7s.         Advanced  Leaders. 32      Soph.,  jr.,  sr.       Instructor's  permission 

8f-9w-10s.       Corrective  Gymnastics None      All  None 

1 1  vi*- 12s.          Wrestling None      All  Instructor's  permission 

13f-14w-15s.  Intermediate  Swimming None      All  Instructor's  permission 

16f-17w-18s.  Advanced  Swimming None      All  Instructor's  permission 

19w-20s.          Boxing None      Fr.  None 

21f-22w-23s.  Intramural  Athletics None      All  None 

1  Given  at  the  University  Farm. 

2  Full  course  must  be  completed  before  credit  is  allowed. 

COURSES 
If.  Personal   Hygiene.     Two  hours  per   week;   first   six   weeks   of   fall 
quarter.     Examinations    at    close    of    course.     Four    hours    per   week 
collateral  work  with  themes.    Cooke. 

2f-3w-4s.  Gymnasium  and  Swimming.  Two  hours  a  week  for  the  winter 
quarter.  Required  qualifications  in  swimming,  life-saving,  bar-vault- 
ing, jumping,  sprinting,  running,  and  on  heavy  apparatus.     Mitchell. 

5f-6w-7s.  Advanced  Leaders.    Three  hours  a  week.    Foster. 

8f-9w-10s.  Corrective  Gymnastics.  Three  hours  a  week.  Special  in- 
dividual courses  for  students  physically  defective.     Brown. 

llw-12s.  Wrestling.  Three  times  per  week.  Students  admitted  by  spe- 
cial assignment. 

13f-14w-15s.  Intermediate  Swimming.  Life-saving,  efficiency  swimming, 
and  fancy  diving.  Instruction  is  given  in  rescuing  and  restoring  the 
apparently  drowned  and  other  useful  swimming  accomplishments, 
Glidden,  Buswell. 
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16f-17w-18s.  Advanced  Swimming.  Life-saving,  efficiency  swimming,  and 
fancy  diving.  Instruction  is  given  in  rescuing  and  restoring  the 
apparently  drowned  and  other  useful  swimming  accomplishments. 
Glidden,  Buswell. 

19w-20s.  Boxing.  By  special  arrangement  a  few  students  may  be  accom- 
modated in  this  class  which  meets  twice  per  week.    Goldie. 

21f-22w-23s.  Intramural  Athletics.  Competitive  games  in  the  various 
athletic  leagues  in  football,  basket-ball,  hockey,  track,  and  field  events, 
baseball,  tennis,  swimming,  handball,  bowling,  etc.    Foster. 

PHYSICS 

COLLEGE  OF  SCIENCE,  LITERATURE,  AND  THE  ARTS 

Professors  Henry  A.  Erikson,  Anthony  Zeleny;  Associate  Professor 
John  T.  Tate;  Professorial  Lecturer  Louallen  F.  Miller. 

COURSES 

No.                                      Title                              Credits  Offered  to           Prereq.  courses 
Introductory  Courses 

21f,w,s,su.    Elements  of  Mechanics 4  All  Trigonometry 

22f,w,s,su.    Elements  of  Mechanics  Laboratory .        1  All  21  or  parallel 

31f.                Acoustics 3  All  None 

41w.               Sound  and  Heat 4  All  21 

42w.               Sound  and  Heat  Laboratory 1  All  22,  41  or  parallel 

51f.                Light 4  All  21 

52f.                Light  Laboratory 1  All  22,  51  or  parallel 

61s.                 Magnetism  and  Electricity 4  All  21 

62s.                 Magnetism  and  Electricity  Labora- 
tory .  .  . .' 1  All  22,  61  or  parallel 

For  additional  courses  see  bulletin  of  the  College  of  Science,   Literature,  and  the 
Arts. 

INTRODUCTORY  COURSES 
21f,w,s,su.  Elements    of    Mechanics.     Mechanics    of    solids,    fluids,    and 
wave  motion.     A  study  of  the  simpler  fundamental  principles.     First 
part  of  a  general  Course  21,  41,  51,  61.     Course  22  should  be  taken 
in  conjunction  with  this  course.     Zeleny,  Miller,  Tate. 

22f,w,s,su.  Elements  of  Mechanics  Laboratory.  Measurements  in  the 
mechanics  of  solids,  fluids,  and  wave  motion;  the  laboratory  part 
supplementing  Course  21.     Miller. 

31  f.  Acoustics.  A  study  of  the  fundamental  principles  of  sound.  A 
course  designed  primarily  for  the  students  in  the  Department  of 
Music.     Open  also  to  other  students.     Erikson. 

41w.  Sound  and  Heat.  A  study  of  the  principles  underlying  sound  and 
heat  phenomena.  Course  42  should  be  taken  in  conjunction  with 
this  course.    Zeleny,  Miller, 
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42w.  Sound  and  Heat  Laboratory.  The  laboratory  part  supplementing 
Course  41.    Miller. 

51  f.  Light.  A  study  of  the  principles  underlying  light  phenomena.  Course 
52  should  be  taken  in  conjunction  with  this  course.    Zeleny,  Miller. 

52f.  Light  Laboratory.  The  laboratory  part  supplementing  Course  51. 
Miller. 

61s.  Magnetism  and  Electricity.  A  study  of  the  principles  underlying 
magnetic  and  electric  phenomena.  Course  62  should  be  taken  in  con- 
junction with  this  course.    Zeleny,  Miller. 

62s.  Magnetism  and  Electricity.  The  laboratory  part  supplementing 
Course  61.    Zeleny. 

PLANT  PATHOLOGY  AND  BOTANY 
COLLEGE  OF  AGRICULTURE,  FORESTRY,  AND  HOME  ECONOMICS 
Professors  Edward  M.  Freeman,  Elvin  C.  Stakman  ;  Assistant  Professor 
Guy  R.  Bisby;  Instructors  Robert  C.  Dahlberg,  Alvin  H.  Larson, 
Allen  G.  Newhall;  Extension  Specialist  Arne  G.  Tolaas. 

General  statement. — For  specialization  in  this  department,  see  special 
requirements  in  Course  of  Study. 

COURSES 
No.  Title  Credits      Offered  to  Prereq.  courses 

Introductory  Courses 

lf-su.  Plant  Pathology 5       Jr.,  sr.  Bot.  10  cred. 

6s.  Plant  Pest  Control 3       Jr.,  sr.  1,  Ent.  3. 

7w-8s.  Weeds  and  Grasses 6       Soph.,  jr.,  sr.  Bot.  10  cred. 

9f,su.  Weeds  and  Seed  Testing 3       Soph.,  jr.,  sr.  Bot.  10  cred. 

10s.  Forest  Pathology 5       Soph.,  jr.,  sr.  Bot.  10  cred. 

12w.  Seed  Problems 3       Jr.,  sr.  9 

14s.  Plant  Disease  Control 5       Jr.,  sr.  1,  Ent.  1  or  3 

Advanced  Courses 

105f-106w-107s.  Mycology 9  Jr.,  sr.  Bot.  7,11  or  equiv. 

108f-109w.           Methods 6  Jr.,  sr.  1,  Bact.  6 

110s.                      Principles  of  Pathology 3  Jr.,  sr.  1,  Bact.  6 

lllw.su.               Diseases  of  Field  Crops 3  Jr.,  sr.  1 

112s,su.  Diseases  of  Fruit  and  Vegetable 

Crops 3  Jr.,  sr.  1 

INTRODUCTORY  COURSES 
lf,su.  Plant    Pathology.    Elementary    study   of    plant    diseases    due   to 
fungi,  bacteria,  and  slime  molds ;  life  histories  and  preventive  methods. 
Lectures,  laboratory,   and   reference.    Not  open   to  those  who  have 
completed  10.    Freeman,  Stakman,  Bisby. 

6s.  Plant  Pest  Control.  The  theory  and  practice  of  control  of  insect 
and  fungous  pests  of  crop  plants.     Practical  applications.     Same  as 
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Ent    16.    Not   open    to   those    who    have    completed    14.     Stakman, 
Bisby,  Newhall. 

7w-8s.  Weeds  and  Grasses.  Agricultural  and  applied  botanical  study  of 
weeds  and  grasses  with  special  reference  to  agricultural  importance. 
Dahlberg. 

9f,su.  Weeds  and  Seed  Testing.  Detailed  study  of  seed-testing  methods 
and  seed  legislation.  Weed  and  crop  seeds  and  weed  plants  studied 
with  special  reference  to  identification.    Dahlberg,  Larson. 

10s.  Forest  Pathology.  Elementary  study  of  plant  diseases  due  to  fungi, 
bacteria,  and  slime  molds ;  life  histories  and  preventive  methods. 
Lectures,  laboratory,  and  reference.  Not  open  to  those  who  have 
completed  1.  (Offered  in  alternate  years.  Not  given  in  1919-20.) 
Freeman,  Stakman. 

12w.  Seed  Problems.  Special  seed  problems  are  assigned.  Advanced 
work  in  seed-testing  methods.    Dahlberg. 

14s.  Plant  Disease  Control.  A  detailed  study  of  methods  of  controlling 
diseases  of  plants  of  parasitic  origin.  Spray  materials  and  spray 
machinery.  Practical  applications.  Not  open  to  those  who  have 
completed  6.  Given  in  alternate  years.  (Not  offered  in  1919-20.) 
Bisby,  Newhall. 

ADVANCED  COURSES 
105f-106w-107s.  Mycology.    A  general  study  of  the  taxonomy  and  biology 
of   fungi.     Lectures,  laboratory,  greenhouse,  and  field   work.     Free- 
man, Stakman,  Bisby. 

108f-109w.  Methods.  Plant  pathological  methods  including  mycological 
and  bacteriological  technique,  laboratory,  field,  and  inoculation  investi- 
gational technique.  Laboratory  and  lecture.  Special  problems. 
Stakman,  Bisby. 

110s.  Principles  of  Pathology.  Comparative  biology  of  plant  pathogens; 
pathological  plant  anatomy ;  parasitism,  biologic  specialization,  re- 
sistence,  and  immunity.  Will  be  given  in  close  cooperation  with 
Agricultural  Biochemistry  'Division  and  divisions  offering  work  in 
plant  breeding.     Stakman. 

lllw,su.  Diseases  of  Field  Crops.  Special  detailed  study  of  diseases  of 
cereal  and  forage  crops,  including  symptomology,  etiology,  and  prac- 
tical methods  of  control.  Laboratory,  lecture,  and  field  work.  Stak- 
man. 

112s,su.  Diseases  of  Fruit  and  Vegetable  Crops.  Special  study  of  dis- 
eases of  fruit  and  vegetable  crops,  especially  of  Minnesota  crops  in- 
cluding diseases  of  crops  raised  under  glass.  Laboratory,  lecture,  and 
greenhouse  work.    Bisby,  Newhall. 
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POLITICAL  SCIENCE 

COLLEGE  OF  SCIENCE,  LITERATURE,  AND  THE  ARTS 

Professors  Jeremiah  S.  Young,  Cephas  D.  Allin;  Associate  Professor 
Raymond  Moley  ;  Instructor  Albert  J.  Lobb. 

COURSES 

No.  Title  Credits       Offered  to  Prereq.  courses 

Introductory  Courses 

If.1  American  Government 5       Soph.,  jr.,  sr.      None 

7f,w.        State  and  Local  Government 5       Soph.,  jr.,  sr.      1 

28s.1        Business  Law 5       Jr.,  sr.  10  cred.  in  Pol.  Sci.  or 

Econ. 
41s.         Rural  Government 3       All  1 

For  additional  courses  see  the  bulletin  of  the  College  of  Science,  Literature,  and  the 
Arts. 

1  Given  at  University  Farm. 

INTRODUCTORY  COURSES 
If.  American    Government.     Organization   and   actual    workings   of   the 
national  government ;  nature  and  origin  of  the  American  governmental 
system.     Allin. 

7f,w.  State  and  Local  Govern ment.  Comparison  of  American  state  gov- 
ernments, especially  Minnesota;  relation  of  states  to  the  United 
States  and  to  local  units  of  government;  recent  experiments  such  as 
initiative  and  referendum,  the  recall  and  primaries ;  social  and  eco- 
nomic legislation.    Moley,  Lobb. 

28s.  Business  Law.  A  course  in  Business  Law  (arranged  for  students 
in  the  College  of  Agriculture,  Forestry,  and  Home  Economics),  in- 
cluding contracts,  agency,  mortgages,  conveyances,  and  negotiable  in- 
struments.    Lobb. 

41s.  Rural  Government.  The  organization  and  functions  of  towns, 
school  districts,  villages,  and  counties ;  the  assessment  and  taxation 
of  property;   road  laws;   and   drainage.     Lobb. 

POULTRY  HUSBANDRY 

ANIMAL  INDUSTRY  GROUP 

Professor  Arthur  C.  Smith  ;  Extension  Specialist  Norton  E.  Chapman. 

courses 

No.  Title  Credits      Offered  to  Prereq.  courses 

Introductory  Courses 

lf.w.s.     Poultry 3       All  None 

2w.  Poultry  Judging 3       All  1 

4s.  .  Incubating  and  Brooding 3       All  None 
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INTRODUCTORY   COURSES 
lf,w,s.  Poultry.     The  poultry  industry;  best  methods  of  care  and  man- 
agement of  fowls,  turkeys,  ducks,  and  geese,  and  the  most  important 
breeds  of  same.     Smith. 

2w.  Poultry  Judging.  The  history,  standard-requirements,  and  common 
defects  of  the  leading  commercial,  standard  breeds  and  varieties  and 
determination  and  standard  values  by  the  score-card  and  comparison 
methods.     Smith. 

4s.  Incubating  and  Brooding.  Instruction  and  practice  in  incubation  and 
brooding,  selection  of  breeding  stock  and  eggs  for  hatching,  and 
feeding  young  chicks.  Of  practical  value  to  teachers  of  agriculture 
and  poultry  raisers.     Smith. 

PSYCHOLOGY 

COLLEGE  OF  SCIENCE,  LITERATURE,  AND  THE  ARTS 

Associate  Professors  Richard  M.  Elliott,  William  S.  Foster,  Herbert 
Woodrow;  Assistant  Professors  Mabel  R.  Fernald,  Karl  S.  Lash- 
ley,  John  J.  B.  Morgan;  Instructor  Frances  E.  Lowell. 

COURSES 
No.  Title  Credits       Offered  to        Prereq.  courses 

Introductory  Courses 

lf-2w-3s.  General  Psychology 9  Soph.,  jr.,  sr.       None 

Advanced  Courses 

101f-102w.  Experimental  Psychology 6  Jr.,  sr.  1-2-3 

103s.  Quantitative  Psychology 3  Jr.,  sr.  1-2-3 

108w-109s.  Advanced  General  Psychology ..  .        6  Jr.,  sr.  1-2-3 

114w-115s.  Human  Behavior 6  Jr.,  sr.  1-2-3 

119f-120w  Animal  Behavior 6  Jr.,  sr.  1-2-3 

121s.  Neuro-Psychology 3  Jr.,  sr.  1-2-3 

125f-126w.  Differential  Psychology 6  Jr.,  sr.  1-2-3 

127s.  Social  Psychology 3  Jr.,  sr.  1-2-3 

131£-132w-133s.     Child  Mind 9  Jr.,  sr.  1-2-3 

137f-138w.  Applied  Psychology 6  Jr.,  sr.  1-2-3 

144w-145s.  Abnormal  Psychology 6  Jr.,  sr.  1-2-3 

For  additional  courses  see  the  bulletin  of  the  College  of  Science,  Literature,  and  the 
Arts. 

INTRODUCTORY  COURSES 

lf-2w-3s.  General  Psychology.  An  introductory  survey  of  psychology; 
its  material,  fundamental  laws,  applications,  and  relations  to  other 
sciences.  Laboratory  experiments  provide  illustrative  material  and 
training  in   methods.     All   instructors. 

ADVANCED  COURSES 
101f-102w.  Experimental  Psychology.     A  laboratory  course  of  standard 
experiments  in  the  analysis  and  measurement  of  mental  phenomena. 
Woodrow. 
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103s.  Quantitative  Psychology.  Psychophysics  and  the  theory  of  mental 
measurement.    Woodrow. 

108w-109s.  Advanced  General  Psychology.  A  systematic  presentation  of 
the  laws  of  mental  activity.    Foster. 

114w-115s.  Human  Behavior.  An  analysis  from  the  point  of  view  of 
the  objective  school  of  psychologists.    Elliott. 

119f-120w.  Animal  Behavior.  The  development  of  reaction-system  in 
animals,  with  emphasis  upon  the  application  of  studies  of  animals  to 
the  solution  of  general  problems  in  physiological  psychology.  Lash- 
ley. 

121s.  Neuro-Psychology.  Specialization  of  function  in  the  nervous  sys- 
tem in  relation  to  behavior.  Discussion  from  the  standpoint  of 
psychology  of  current  theories  of  integration  and  localization.  Lash- 
ley. 

125f-126w.  Differential  Psychology.  Important  distinguishing  char- 
acteristics (psychological)  of  individuals  and  of  groups.  Emphasis  on 
experimental  and  statistical  methods  of  discovering  differences  and 
of  making  comparisons.  Each  student  participates  in  investigation  of 
definite  problems  and  in  analysis  of  results.     Fernald. 

127s.  Social  Psychology.  A  study  of  the  dependence  of  familiar  forms 
of  social  organization  and  behavior  upon  the  fundamental  laws  of 
mental  activity.  The  adjustment  of  the  innate  mental  equipment  of 
the  individual  to  the  forms  of  social  groups.    Fernald. 

131f-132w-133s.  Child  Mind.  General  intelligence  and  special  mental  abil- 
ities; their  development  and  their  relation  to  heredity,  physiological 
factors,  education,  speech  defects,  and  delinquency.     Lowell. 

137f-138w.  Applied  Psychology.  A  survey  of  the  application  of  psychol- 
ogy, with  especial  reference  to  business.    Morgan. 

144w-145s.  Abnormal  Psychology.  A  systematic  review  of  psychopa- 
thology  in  relation  to  normal  behavior.     Morgan. 

RURAL  PUBLICATIONS  AND  JOURNALISM 
Professor  William  P.  Kirkwood  ;  Assistant  Professor  Norman  J.  Radder. 

General  statement. — The  aim  of  this  Division  is  to  give  practical 
training  in  rural  and  in  agricultural  journalism.  The  work  in  rural  jour- 
nalism includes  the  editing  and  managing  of  the  country  newspaper.  The 
work  in  agricultural  journalism  covers  writing  for  the  rural  press,  for 
the  agricultural  press,  bulletin  writing,  and  agricultural  publicity. 
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COURSES 

No.  Title  Credits      Offered  to  Prereq.  courses 

Introductory  Courses 

7f.  Editorial  Administration 5    *  Sr.  16-17 

8w.  Business  Administration 5       Sr.  16-17 

10f-llw-12s.    Agricultural  Journalism 9       Jr.,  sr.  Rhet.     19     cred.     or 

Rhet.  9  cred.,  Eng  . 
9  cred.1 
13f,w,s-14w, 

s,f-15s,f,w.        Reporting 9       Soph.,  jr.,  sr.  Rhet.  9  cred. 

16f-17w.  Copy  Reading 6       Jr.,  Sr.  13-14-15 

18s.  News  Editing 3       Jr.,  sr.  16-17 

19s.                    Bulletin  Writing  and  Agricul- 
tural Publicity 3       Sr.  10-11-12 

1  Rur.  and  Agr.  Jour.  13-14-15  also  advised. 

INTRODUCTORY  COURSES 
7i.  Editorial  Administration.    The  editor  in  his  capacity  as  editor;  for- 
mulation of  policy:  organization  of  news-gathering  staff;  presentation 
of  the  news  to  the  public.     Kirkwood. 

8w.  Business  Administration.  The  business  problems  of  the  rural 
weekly  including  general  accounting,  job  cost  finding,  circulation 
building,  and  advertising  problems 

10f-llw-12s.  Agricultural  Journalism.  Gathering  and  writing  agricul- 
tural news  and  the  writing  of  articles  for  the  agricultural  press  and 
other  class  papers.  Lectures  and  practical  work  on  Agricultural 
College  publications.    Kirkwood. 

13f,w,s-14w,s,f-15s,f,w.  Reporting.  Organization,  methods,  and  material 
in  newspaper  production;  forms  of  newspaper  stories;  methods  of 
gathering  and  writing  news;  laboratory  practice  by  assignments  on 
University  publications.     Radder. 

16f-17w.  Copy  Reading.  Study  and  practice  in  editing  copy  for  the  news- 
paper and  in  writing  headlines.     Laboratory  practice.     Radder. 

18s.  News  Editing.  Continuation  of  16  with  special  attention  to  type, 
make  up,  and  printing.  Laboratory  practice  on  University  publica- 
tions.   Radder. 

19s.  Bulletin  Writing  and  Agricultural  Publicity.  Application  of  the 
rules  of  writing  for  the  press  to  preparation  of  popular  and  technical 
bulletins.  Mediums  and  methods  through  which  information  may  be 
brought  to  attention  of  communities  and  people  of  the  open  country. 
Kirkwood. 


RHETORIC 


Assistant    Professor    Robert    C.    Lansing;    Instructors    Estelle    Cook, 
George  G,  Gldck,  Ruth  Mohl. 
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General  statement. — Rhetoric  credits  will  not  be  granted  officially  until 
the  close  of  the  second  quarter  of  the  senior  year. 

Any  instructor  who  finds  that  a  student  is  deficient  in  English  will 
submit  the  name  of  the  student  together  with  the  evidence  to  the  chair- 
man of  the  Students'  Work  Committee.  If  the  evidence  warrants,  the 
Committee  will  send  the  student  to  the  Section  of  Rhetoric  for  such  addi- 
tional work  in  English  as  is  needed.  This  work  the  student  must  take, 
without  credit,  to  validate  his  freshman  and  sophomore  rhetoric  credits. 

Students  whose  work  in  the  rhetoric  courses  shows  at  any  time  an 
inadequate  knowledge  of  the  conventions  of  English  will  be  required  to 
drop  the  course  and  enter  a  class  in  elementary  rhetoric.  These  students 
will  be  required  to  complete  twenty-two  credit  hours  in  rhetoric. 

COURSES 

No.                                        Title                                   Credits  Offered  to  Prereq.  courses 
Introductory  Courses 

lf.w.s.       Rhetoric  1 3  All  None 

2f ,w,s.       Rhetoric  II 3  All  1 

3f,w,s.       Rhetoric  III 3  All  2 

4f,w,s.       Elementary  Rhetoric 3  All  None 

llf.w.s.     Argumentation 5  Soph.,  jr.,  sr.  3 

22f,w,s.     Public  Speaking 5  Soph.,  jr.,  sr.  3 

24f,w,s.     Advanced  Public  Speaking 3  Soph.,  jr.,  sr.  22 

25f,w,s.     Fundamentals  of  Effective  Speaking 3  Soph.,  jr.,  sr.  3 

INTRODUCTORY  COURSES 
lf,w,s.  Rhetoric  I.     Note-taking,  gathering  and  organizing  material,  oral 
and  written   exposition,  paragraph  structure,   supplementary  reading. 
Lansing,  Mohl. 

2f,w,s.  Rhetoric  II.  Sentence  structure,  exposition  and  argumentation, 
supplementary  reading.     Lansing,  Mohl. 

3w,s.  Rhetoric  III.  Description,  narration,  diction,  supplementary  read- 
ing.   Lansing,  Mohl. 

4f,w,s.  Elementary  Rhetoric.  Elementary  grammatical  and  rhetorical 
principles.     Mohl. 

llf,w,s.  Argumentation.  Gathering  evidence,  reasoning,  briefing,  formal 
and  informal  argument,  persuasion,  debating.     Lansing,  Glick,  Mohl. 

22f,w,s.  Public  Speaking.  A  practical  course  in  fundamentals  of  speech- 
making.  Rules  of  order  and  practice  in  conducting  assemblies  in- 
cluded.    Glick. 

24f,w,s.  Advanced  Public  Speaking.  A  course  in  preparing  and  deliver- 
ing occasional  addresses  and  informal  lectures.     Glick. 

25f,w,s.  Fundamentals  of  Effective  Speaking.  The  fundamental  prin- 
ciples of  voice  production,  articulation,  gesture,  platform  deportment, 
and  expression,     Cook, 
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ROMANCE  LANGUAGES 

COLLEGE  OF  SCIENCE,  LITERATURE,  AND  THE  ARTS 
Professor  Everett  W.  Olmsted;  Associate  Professors  Ralph  E.  House, 
Edward  H.  Sirich  ;  Assistant  Professors  Francis  B.  Barton,  Jules 
F.  Frelin,  Ruth  S.  Phelps;  Professorial  Lecturer  Pedro  Hknriquez 
Urena;  Instructors  Herbert  E.  Clefton,  Solomon  M.  Delson,  Mar- 
guerite Guinotte,  Samuel  Vasconcelos. 

COURSES 

No.  Title  Credits  Offered  to  Prereq.  courses 

Introductory  Courses 

4f,w,s-5w,s,f.    Beginning  French 101  All  None 

7f,w,s-8w,s,f.    Intermediate  French 101  All  4-5  or  2  yrs.  H.S. 

13f-14w-15s.    Survey  of  French  Literature 9*  All  7-8  or  3  yrs.  H.S. 

16f-17w-18s.     Elementary  French  Conversation       3?  All  7-8  or  3  yrs.  H.S. 

19f-20w-21s.    Elementary  French  Composition.       31  All  7-8  or  3  yrs.  H.S. 
31f,w,s-32w, 

s,f.  Beginning  Spanish 101  All  None 

34f,w,s-35w, 

s,f.  Intermediate  Spanish 101  All  31-32  or  2  yrs.  H.S. 

37f-38w-39s.    Survey  of  Spanish  Literature 91  All  34-35  or  3  yrs.  H.S. 

40f-41w-42s.     Elementary    Spanish    Conversa- 
tion         31  All  34-35  or  3  yrs.  H.S. 

43f-44w-45s.     Elementary  Spanish  Composition       31  All  34-35  or  3  yrs.  H.S . 

For  additional  courses  see  the  bulletin  of  the  College  of  Science,  Literature,  and  the 
Arts. 

1  The  full  course  must  be  completed  before  credit  will  be  allowed. 

INTRODUCTORY  COURSES 
4f,w,s-5w,s,f.  Beginning    French.     Pronunciation,    grammar,    oral    exer- 
cises, translation.     Frelin,  Delson,  Guinotte. 

7f,w,s-8w,s,f.  Intermediate  French.  Review  of  grammar,  connected 
prose  composition,  conversation,  and  reading  of  representative 
authors.    Frelin,  Clefton,  Guinotte. 

13f-14w-15s.  Survey  of  French  Literature.  This  course  will  outline  the 
history  of  French  literature  from  1600  to  present  day,  and  is  pre- 
requisite for  the  courses  devoted  to  special  periods.  Representative 
texts  will  be  read.    Sirich,  Phelps,  Clefton. 

16f-17w-18s.  Elementary  French  Conversation.  A  small  amount  of 
outside  preparation  will  be  required.    Barton,  Frelin,  Guinotte. 

19f-20w-21s.  Elementary  French  Composition.  Barton,  Frelin,  Guin- 
otte. 

31f,w,s-32w,s,f.  Beginning  Spanish.  Pronunciation,  grammar,  oral  ex- 
ercises and  translation.     Olmsted,  Henriquez,  Vasconcelos. 

34f,w,s-35w,s,f.  Intermediate  Spanish.  Review  of  grammar,  conversa- 
tion, connected  prose  composition,  and  reading  of  representative 
authors.     House,  Vasconcelos. 
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37f-38w-39s.  Survey  of  Spanish  Literature.  An  outline  of  the  history 
of  Spanish  literature  from  1500  to  the  present  day,  based  upon  texts 
and  collateral  reading.  Prerequisite  for  courses  devoted  to  special 
periods.     House. 

40f-41w-42s.  Elementary  Spanish  Conversation.  A  small  amount  of 
outside  preparation  will  be  required.    Vasconcelos. 

43f-44w-45s.  Elementary  Spanish  Composition.    Vasconcelos. 

SOCIOLOGY  AND  SOCIAL  WORK 

Professors  Arthur  J.  Todd,  Albert  Ernest  Jenks;  Associate  Professors 
Luther  L.  Bernard,  Manuel  C.  Elmer;  Assistant  Professors  Ross  L. 
Finney,  Gustaf  A.  Lundquist. 

•  COURSES 

No.  Title  Credits      Offered  to  Prereq.  courses 

Introductory  Courses 

lf,w,s.     Introduction  to  Sociology 3  or  52  Soph.,  jr.,  sr.  None 

6w.  Modern  Social  Reform  Movements 3       Soph.,  jr.,  sr.  1 

14f,w.      Rural  Sociology 3       Jr.,  sr.  I1 

Advanced  Courses 
114s.        Rural  Social  Institutions 3       Jr.,  sr.  14 

For  additional  courses  see  the  bulletin  of  the  College  of  Science,  Literature,  and  the 
Arts. 

1  No  prerequisite   for  seniors  in  the    College   of  Agriculture,    Forestry,   and   Home 
Economics. 

2  Offered  as  a  three-credit  course  at  University  Farm,  fall  quarter.     Open  only  to 
students  in  Agriculture,  Forestry,  and  Home  Economics. 

INTRODUCTORY  COURSES 
lf,w,s.  Introduction  to  Sociology.  A  study  of  the  origin  and  develop- 
ment of  human  societies ;  various  agencies  which  have  determined  the 
type  of  social  life ;  social  organization,  institutions,  and  progress ; 
bearing  of  sociology  upon  other  social  sciences  and  arts.  Todd,  Jenks, 
Bernard,  Elmer,  Finney,  Lundquist. 

6w.  Modern  Social  Reform  Movements.  A  survey  of  attempts  to  over- 
come certain  social  maladjustments :  child  labor,  the  city,  bad  hous- 
ing, poverty,  degeneracy;  movements  for  public  health,  industrial  de- 
mocracy, social  insurance,  protection  of  infancy  and  youth,  public  re- 
creation, etc.    Todd,  Elmer,  Finney. 

14f,w.  Rural  Sociology.  The  background  and  evolution  of  country  life; 
rural  conveniences,  communication,  cooperation ;  rural  social  institu- 
tions, especially  the  family,  school,  church  and  social  center;  rural 
leadership,  surveys,  organization,  social  agencies.  Bernard,  Lund- 
quist. 

ADVANCED  COURSES 
114s.  Rural  Social  Institutions.     A  detailed  study  of  the  problems  of 
organization  and  efficiency  of  selected  rural  institutions,  especially  re- 
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ligious,  educational,  civic,  and  recreational.     Lectures,  discussion,  re- 
ports.    Lundquist. 


SOILS 

Professor  Frederick  J.  Alway;  Assistant  Professor  Clayton  0.  Rost; 
Instructor  Paul  R.  McMiller  ;  Extension  Specialist  George  H.  Nesom. 

General  statement. — For  specialization  in  this  Department  see  special 
requirements  in  Course  of  Study. 

COURSES 
No.  Title  Credits      Offered  to        Prereq.  courses 

Introductory  Course 

Is.                Soils 5  Jr.,  sr.  Chem.  10  cred. 

Advanced  Courses 

lOlf.            Chemical  Analysis  of  Soils 5  Sr.  1,  Quant.  Anal. 

102f,w,s.     Special  Problems  in  Soils t  Sr.  101,  103 

103f.            Mechanical  Analysis  of  Soils 3  Jr.,  sr.  1 

104s.           Soil  Surveying 3  Jr.,  sr.  103 

105w.           Minnesota  Soils 3  Sr.  1 

t  Credit  according  to  the  amount  of  work. 

INTRODUCTORY  COURSE 

Is.  Soils.  Formation,  physical  properties,  and  chemical  composition  of 
soils;  micro-organisms  of  the  soil;  farm  manures,  green  manures, 
commercial  fertilizers,  and  soil  amendments ;  causes  of  unproduc- 
tivity.    Lectures,   recitations,   laboratory,   and   field   work.    Alway. 

ADVANCED  COURSES 
101  f.  Chemical  Analysis  of  Soils.    A  laboratory  course  on  the  chemical 
examination  of  soils,  fertilizers,  and  soil  amendments.     Rost. 

102f,w,s.  Special  Problems  in  Soils.  Individual  laboratory  or  field  work 
upon  some  special  soil  problem  in  soil  physics,  soil  chemistry,  or  soil 
management.    Arrangement  must  be  made  in  advance.    Alway. 

103f.  Mechanical  Analysis  of  Soils.  A  laboratory  course  on  the  beaker, 
and  centrifuge  methods  of  mechanical  analysis.    McMiller. 

104s.  Soil  Surveying.  Field  practice  in  surveying  soils  and  the  prepara- 
tion of  soil  maps.     McMiller. 

105w.  Minnesota  Soils.  Detailed  study  of  the  soils  of  Minnesota.  Or- 
igin, formation,  and  classification;  physical  and  chemical  character- 
istics ;  moisture  relations ;  response  to  manures,  fertilizers,  and  soil 
amendments ;  naturally  unproductive  types  and  their  reclamation. 
Lectures,  laboratory,  and  field  work.    Alway. 
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VETERINARY  MEDICINE 
ANIMAL  INDUSTRY  GROUP 
Professors  Clifford  P.  Fitch,  Willard  L.  Boyd,  Myron  H.  Reynolds; 
Assistant    Professor    Howard    C    H.    Kernkamp;    Instructor    Wil- 
liam A.  Billings  ;  Assistant  Claude  D.  Grinnells. 

courses 

No.                                            Title                                   Credits       Offered  to        Prereq.  courses 
Introductory  Courses 

2f.  Anatomy  of  Domestic  Animals 5  Jr.,  sr.  None 

3w-4s.  Comparative  Physiology 6  Jr.,  sr.  2 

6f.  Physiology  and  Hygiene  of  Breeding 3  Sr.  3-4 

8s.  Veterinary  Studies 5  Soph.,  jr.,  sr.       None 

12w.  Infectious  Diseases 3  Jr.,  sr.  3-4,  Bact.  6 

13s.  Non-infectious  Diseases 3  Sr.  3-4 

INTRODUCTORY  COURSES 
2f.  Anatomy  of  Domestic  Animals.    Anatomy  of  the  common  farm  ani- 
mals with  special  reference  to  bones,  muscles,  and  viscera.     Lectures 
and  demonstrations.    Kernkamp. 

3w-4s.  Comparative  Physiology.  A  recitation  and  lecture  course  in  physi- 
ology with  special  reference  to  the  physiology  of  domesticated  ani- 
mals.    Special  emphasis  is  given  to  digestion  and  metabolism.    Fitch. 

6f.  Physiology  and  Hygiene  of  Breeding.  Anatomy  and  physiology  of 
reproduction.  Embryology,  obstetrics,  sterility,  hygiene,  and  common 
diseases  of  breeding  animals.     Boyd. 

8s.  Veterinary  Studies.  Study  of  diseases ;  causes,  prevention,  treatment 
of  common  diseases ;  simple  surgical  operations ;  lameness  and  un- 
soundness ;  common  medicines.  Planned  especially  for  students  tak- 
ing only  one  quarter  veterinary  work.  Not  open  to  those  who  have 
completed  12-13.     Reynolds. 

12w.  Infectious  Diseases.  Etiology,  morbid  anatomy,  symptomology, 
diagnosis,  prevention,  and  the  basis  of  treatment  of  the  common  in- 
fectious diseases  of  animals.  Special  instruction  will  be  given  in 
preparation  and  use  of  vaccines,  bacterins,  serums,  and  anti-toxins. 
Those  who  have  completed  Course  8  can  obtain  only  half  credit  for 
this  course.    Fitch. 

13s.  Non-Infectious  Diseases.  General  principles  of  diagnosis,  causes, 
morbid  anatomy,  symptomatology,  prevention,  and  the  basis  of  treat- 
ment of  the  non-infectious  diseases  of  animals.  Those  who  have  com- 
pleted Course  8  can  obtain  only  half  credit  for  this  course.    Boyd. 


